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Much  of  the  extremes  data  for  the  first  section  came  from 
files  at  the  Arctic  Environmental  Information  and  Data  Center 
(AEIDC),  University  of  Alaska.  Many  of  these  are  handwritten, 
individual  station  records,  maintained  by  the  National  Weather 
Service's  state  climatologist  for  many  years  and,  more  recently, 
by  AEIDC.  Surface  weather  data,  summarized  by  the  U.S, 
Air  Force  Air  Weather  Service';  Environmental  Technical  Ap¬ 
plications  Center,  were  used  for  th®  detailed  weather  statistics  on 
precipitation,  obstructions  to  vision,  snowfall,  snow  depth,  and 
aviation  weather.  The  National  Weather  Service,  Alaska  Regional 
Forecast  Center  supplied  most  of  the  ri  3  on  storm  surges 
along  the  Bering.  Chukchi,  and  Beaufort  Sea  coasts. 

We  would  like  to  give  special  thanks  to  the  AEIDC 
graphics  staff  who  worked  many  hours  preparing  maps  and 
graphic  presentations  and  organizing  the  material  for  printing. 

The  maps,  graphs,  and  tables  in  the  second  section  are  the 
result  of  efforts  by  many  people  (aided  by  modern  data  process¬ 
ing  equipment!  at  NOAA's  National  Climatic  Center  (NCC)  in 
Asheville,  NC.  Special  acknowledgement  is  given  to  members  of 
the  Computer  Support  Branch,  who  performed  the  voluminous 
data  processing,  to  Joe  E.  Elms  and  Albert  W.Y.  Chen  of  the 
Applied  Climatology  Branch  for  their  editorial  evaluation  of 
the  analyses,  and  to  Or.  Harold  L.  Crutcher  and  M.  Lawrence 
Nicodemus  of  the  Science  Advisory  Staff  for  the  statistical 
presentation  of  return  periods  for  maximum  sustained  winds  for 
selected  coastal  stations. 

Observations  processed  for  the  coastal  stations  were 
collected  by  the  National  Weather  Service  (NOAA),  the  Federal 
Aviation  Administration,  and  the  U.S.  Navy  and  Air  Force 
weather  services  and  routinely  sent  to  NCC  for  archiving.  Data 
summaries  were  made  possible  through  programs  designed  at 
NCC  and  funded  primarily  by  the  Director,  Naval  Oceanography 
and  Meteorology  (formerly  Commander,  Naval  Weather  Service 
Command)  in  support  of  the  Marine  Atlas  Revision  program. 
The  Naval  Weather  Service  also  provided  major  support  for 
acquisition  of  basic  marine  data. 

This  wyes  supported  (under  AElf’C'  contract  no.  03-5- 
022-56  with  NOAA)  by  the  Bureau  of  Land  Management 
through  interagency  agreement  with  the  National  Oceanic 
and  Atmospheric  Administration,  under  which  a  multiyear 
program  responding  to  needs  of  petroleum  development  of 
the  Alaskan  outer  continental  shelf  is  managed  by  the  Outer 
Continental  Shelf  Environmental  Assessment  Program 
(OCSEAP)  office. 


This  project  attempts  to  establish  the  present 
knowledge  of  climatological  conditions  in  three  Alaskan 
marine  ahd  near  coastal  areas  that  are  important  to 
resource  development  of  the  outer  continental 
shelf— The  Gulf  of  Alaska  (Vol.  I),  The  Bering  Sea 
(Vol.  II),  and  The  Chukchi  and  Beaufort  Seas  (Vol.  Ill) 
as  shown  on  the  map  below. 

The  maps,  graphs, and  tables  in  the  atlas  present  a 
detailed  climatic  profile  of  the  marine  and  coastal 
regions  of  Alaska.  Statistics  detail  means,  extremes,  and 
percent  frequency  of  occurrence  of  threshold  values 
for  these  elements:  wind,  visibility,  present  weather,  sea 
level  pressure,  temperature,  clouds,  and  waves  and 
such  supplemental  information  as  storm  surges,  tides, 
sea  ice.  surface  currents,  bathymetry,  detailed  weather, 
and  aviation  weather.  Data  came  from  600,000  surface 
marine  observations  and  2  million  observations  for  49 
coastal  land  stations  and  provide  the  best  possible 
climatological  picture  of  the  outer  continental  shelf 
waters  and  coastal  regions  of  Alaska. 


The  nature  of  man's  offshore  activities  depends  to 
a  large  extent  on  weather  conditions.  Knowledge  of 
these  conditions  can  help  insure  efficient  and  safe 
operations.  Extreme  weather  conditions  that  may  be 
encountered  in  a  given  location  largely  determine  the 
design,  construction,  and  operation  of  permanent 
platforms  and  structures  in  the  ocean  as  well  as  on¬ 
shore  support  activities.  Weather  information  also  aids  in 
assessing  the  onshore  impact  of  offshore  activities. 

This  atlas  is  the  result  of  a  joint  effort  by  Arctic 
Environmental  Information  and  Data  Center  (AEIDC), 
University  of  Alaska,  and  the  National  Climatic 
Center/National  Oceanic  Atmospheric  Administration 
(NCC/NOAA)  to  present  descriptive  climatology  and 
data  analyses  of  surface  marine  and  atmospheric  para¬ 
meters  for  those  waters  and  coastal  regions  of  the 
Alaskan  outer  continental  shelf  important  to  resource 
development.  It  is  designed  to  serve  as  a  climatological 
reference  in  the  assessment  of  potential  impact  by  oil 
and  gas  exploration  and  development  and  of  leasing  and 
operating  regulations  and  monitoring  programs  that 
will  permit  resource  development  and  insure  environ¬ 
mental  protection. 

The  evaluation  is  in  the  form  of  a  climatic  atlas 
for  each  of  three  marine  and  coastal  areas:  The  Gulf 
of  Alaska  (Vol.  I),  The  Bering  Sea  (Vol.  II),  and  The 
Chukchi  and  Beaufort  Seas  (Vol.  III). 

The  first  section  in  each  volume  contains  in¬ 
formation  on  such  hazards  as  storm  surges,  super¬ 
structure  icing,  hypothermia,  and  wind  chill;  extremes 
data  on  winds,  temperature,  and  precipitation;  and 
planning  information  on  surface  currents,  bathymetry, 
sea  ice,  and  aviation  weather.  The  second  section  pre¬ 
sents  a  detailed  climatic  profile  in  the  form  of  isopleth 
analyses,  graphs,  and  tables. 
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Selected  Topics  in  Marine 
and  Coastal  Climatology 

James  L.  Wise 
Harold  W.  Searby 


Storm  Surges 

Whenever  an  intense  storm  crosses  or  approaches 
a  coastline,  some  portion  of  the  shore  will  experience 
an  increase  in  sea  level  and  another  will  experience  a 
decrease.  Storm  surges  are  the  difference-positive  or 
negative -between  observed  sea  level  and  the  sea  level 
that  would  have  occurred  without  a  storm.  Storm  surges 
are  usually  estimated  by  subtracting  normal  astrono¬ 
mical  tide  from  the  observed  tide.  Negative  surges  can 
affect  shipping  by  grounding  ships  in  harbors  or  shallow 
shipping  lanes  during  low  tide.  However,  the  combin¬ 
ation  of  a  positive  storm  surge  and  high  tide  often  dam¬ 
ages  beaches  and  man-made  installations  far  beyond 
the  normal  tidelands  level. 

Several  processes  may  combine  to  cause  storm 
surges  (  Pore  and  Barreness  1975).  These  include  the 
direct  wind  effect,  the  atmospheric  pressure  effect,  the 
transport  of  water  by  waves  and  swell,  the  effect  of  the 
earth's  rotation,  the  rainfall  effect,  and  the  effects  of 
coastline  configuration  and  bathymetric  conditions. 

Direct  Wind  Effact-The  rise  of  water  from  the 
wind  consists  of  a  component  caused  by  the  onshore 
wind  and  one  caused  by  wind  oblique  to  the  shore. 
An  onshore  wind  will  cause  water  to  move  in  the  dir¬ 
ection  of  the  wind  due  to  the  drag  exerted  on  the  water 


by  the  movement  of  air.  Its  effects  are  directly  propor¬ 
tional  to  the  wind  stress  and  inversely  proportional  to 
water  depth.  The  effect  of  wind  oblique  to  the  shore 
comes  from  a  wind -generated  current  which  is  parallel 
to  the  shore  and  has  a  higher  level  to  the  right  of  the 
flow. 

Atmospheric  Pressure  Effect-The  rise  of  the 
surface  of  the  ocean  in  an  area  of  low  atmospheric 
pressure  has  been  called  the  inverted  barometer  effect. 
This  amounts  to  a  rise  in  sea  level  of  about  13.16  inches 
for  an  atmospheric  pressure  fall  of  1  inch  of  mercury, 
or  30  millibars  pressure  change  for  each  0.305-meter 
(1-foot)  change  in  sea  level. 

Transport  of  Water  by  Waves  and  Swell-The 
maximum  contribution  of  waves  and  swell  to  the  storm 
surge  may  occur  at  times  other  than  the  peak  intensity 
of  the  storm.  Swell  generated  over  open  water  some 
distance  from  shore  may  arrive  at  the  shoreline  at  a 
different  time  than  the  storm  itself.  A  long  fetch  allows 
more  time  for  waves  to  form  and  move  as  swell  along 
with  the  winds  of  the  storm,  thus  producing  a  higher 
storm  surge  overall. 

Effect  of  the  Earth's  Rotation-The  earth's 
rotation  accelerates  any  current  in  the  Northern  Hemi¬ 
sphere  to  the  right.  This  deflection  force,  called  the 
Coriolis  effect,  depends  on  the  speed  of  the  current 
and  the  latitude.  Winds  parallel  to  a  coast  will  generate 
a  current  in  the  same  direction.  The  resulting  acceler¬ 
ation  to  the  right  creates  water  motion  that  can  in¬ 
crease  water  level. 

Rainfall  Effect- Hurricanes  and  extratropical 
storms  usually  bring  heavy  precipitation  to  large  geo¬ 
graphic  areas.  The  resulting  runoff  can  increase  sea 
level  near  the  mouths  of  tidal  estuaries. 

Effect  of  Coastline  Configuration  and  Bathy¬ 
metric  Conditions-Bottom  topography  near  shore  is 
an  important  determinant  of  the  amplitude  of  a  storm 
surge.  Gently  sloping  offshore  bottom  topography  on 
the  continental  shelf  promotes  higher  storm  surges  than 
a  steep  continental  shelf. 

The  configuration  of  the  coast  also  affects  the 
resulting  storm  surge.  Wave  energy  will  diverge  at  coastal 
indentations  such  as  coves  and  converge  at  coastal 
headlands  or  points,  so  stronger  surges  occur  where  land 
juts  out  into  the  sea. 

Tidal  gauges  probably  do  not  record  the  highest 
water  levels  of  major  storms  because  tide  gauges  are 
usually  spaced  so  far  apart  that  the  highest  levels  most 
likely  occur  between  the  gauges. 

The  shape  of  the  Bering  Sea  floor  west  of  165 
degrees  west,  see  Figure  1,  is  not  conducive  to  the 
development  of  storm  surges.  Storm  surges  are  rare 
along  the  north  coast  of  the  Alaskan  Peninsula  east  of 
this  longitude  because  the  fetch  necessary  to  generate 
high  seas  is  seldom  sufficient  to  develop  a  significant 
storm  surge.  From  the  east  end  of  Bristol  Bay  north¬ 
ward,  the  coast  is  subject  to  storm  surges  only  when 
little  or  no  sea  and  shore  ice  are  present,  varying  from 
about  the  end  of  April  to  mid -December  in  the  south 
to  mid-June  to  mid-November  in  the  north.  During  the 


remainder  of  the  year  the  sea  is  normally  more  than 
half  covered  with  ice  and  shore  ice  is  present. 

The  graph  and  map  set  No.  18,  low  pressure 
center  movement  roses  and  storm  track  maps  for  May 
through  December,  shows  a  primary  or  secondary  storm 
track  in  the  south  Bering  for  six  of  the  eight  months. 
October  is  the  month  with  most  frequent  storms.  Five 
of  six  storms  which  were  documented  to  have  caused 
high  damage  came  from  the  southwest  (Figure  2);  only 
one  came  from  the  northwest,  causing  flooding  in  the 
Nome  and  Unalakleet  areas. 

The  most  recent  and  well-known  major  storm 
occurred  in  the  Nome  area  during  the  period  of  No¬ 
vember  11-13,  1974.  The  storm  was  estimated  to  be  a 
once-in-30-years  occurrence.  Damage  to  public  and 
private  property  was  estimated  at  12  million  dollars. 
Flooding  extended  from  Unalakleet  on  the  south  to 
Deering  on  the  north  shore  of  the  Seward  Peninsula. 
Total  rise  of  water  was  estimated  at  7.6  meters  (25 
feet)  where  the  normal  tide  range  is  1.2  meters  (4  feet) 
Some  parts  of  Nome  were  under  3.1  meters  (10  feet) 
of  water. 

This  storm  was  actually  a  series  of  three  storms 
from  the  8th  to  the  12th  of  November  (No.  5  in  Fig¬ 
ure  2).  The  first  became  nearly  stationary  just  south  of 
the  Chukotski  Peninsula  on  the  10th  and  was  followed 
immediately  by  two  developing  waves  on  a  front  on  the 
11th  and  12th  with  almost  no  break  in  between.  This 
allowed  a  long  fetch  to  be  set  up  in  the  south  Bering 
which  generated  the  high  seas  which  eventually  struck 
the  coast.  The  first  flooding  occurred  on  the  11th  and 
continued  on  through  the  12th  and  early  13th.  Maxi¬ 
mum  sustained  winds  of  38  knots  and  gusts  to  69 
or  70  knots  were  recorded  at  the  height  of  the  storm. 
The  October  2-4,  1960  storm  at  Unalakleet,  which 
caused  damage  estimated  at  100  thousand  dollars, 
had  combined  sea  and  swell  of  6.2  meters  (20  feet), 
sustained  winds  of  40  knots,  and  maximum  gusts  to 
60  knots. 
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Figure  2  Storm  surge  occurences 


Legend 

Surface  Currents 

Surface  currents  information  is  from  the  U.S.  Navy  Marine  Climatic 
Atlas  of  the  World  Vol  II.  North  Pacific,  which  is  currently  being  revised 
Mean  speeds  and  directions  of  surface  currents  are  derived  from  random  ships' 
observations,  specific  scientific  cruise  studies,  and  theoretical  considerations. 
More  recent  studies  have  differed  with  these  depictions  somewhat,  especially 
in  the  Gulf  of  Alaska  and  the  Bering  Strait  in  summer.  Royer  (1975)  and 
Ingraham  (1976)  found  evidence  of  currents  flowing  east  and  south  along  the 
north  and  east  coasts  of  the  gulf  with  a  weak  closed  anticyclonic  (clockwise) 
circulation  m  the  northeast  Gulf  of  Alaska.  The  strength  of  this  circulation 
varies  from  year  to  year  in  the  weak  summer  flows.  When  this  closed  circula¬ 
tion  develops,  the  northward  flowing  Alaska  Current  is  displaced  to  the 
west  Coachman  and  Aagaard  (1966)  found  a  weak  sporadic  current  flowing 
southward  along  the  west  coast  of  the  Bering  Strait.  They  also  noted  that 
strength  of  flow  through  the  strait  varied  by  a  factor  of  five  within  a  week. 


Figure  3  Summer  tea  surface  currents 
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Superstructure  Icing 

Ice  accretion  is  a  complex  process  that  depends  on 
sea  conditions,  atmospheric  conditions,  and  the  ship's 
size  and  behavior.  Icing  can  be  caused  by  heavy  sea 
spray,  freezing  rain,  or  fog.  It  can  mean  no  more  than 
slippery  decks  on  targe  merchant  vessels  since  they 
often  pass  quickly  through  icing  conditions  and 
experience  less  wave  wash  in  rough  seas  because  of 
their  high  freeboard  At  other  times,  even  large  vessels 
may  experience  problems.  Smaller  ships  with  relatively 
lower  freeboard,  such  as  fishing  vessels,  small  mer¬ 
chant  ships,  and  coast  guard  cutters,  are  susceptible  to 
wave  wash  in  rough  seas.  Icing  can  greatly  increase  a 
vessel's  weight  and  elevate  the  center  of  gravity  mak¬ 
ing  it  top  heavy.  Ice  may  increase  the  sail  area  and 
heeling  moment  due  to  v.ind  action,  and  trim  can  be 
changed  because  of  nonuniform  ice  distribution.  Icing 
also  hampers  steerability  and  lowers  ship  speed.  Similar, 
potentially  dangerous  stresses  can  occur  on  oil-drilling 
and  other  stationary  platforms. 

Freezing  spray  is  the  most  common  and  dangerous 
form  of  icing.  It  can  occur  when  the  air  temperature  fa..s 
below  the  freezing  temperature  of  sea  water  (usually 
about  -2°C)  and  when  sea  surface  temperatures  are 
below  about  5°C.  If  the  air  temperature  falls  below 
about  18°C,  wind-induced  spray  may  freeze  before 
striking  the  ship  and  not  adhere.  The  lower  the  temp¬ 
erature  and  the  stronger  the  wind,  the  more  rapidly  ice 
accumulates.  Freezing  spray  may  deposit  thick  layers 
of  ice  on  rigging  or  on  deck  areas,  rapidly  increasing  the 
vessel's  weight,  which  can  cause  it  to  sink. 

The  National  Weather  Service's  regional  offices 
at  Anchorage  and  Fairbanks  routinely  issue  structural 
icing  forecasts  as  part  of  their  marine  forecasting  pro¬ 
gram.  Figure  5  is  a  nomograph  used  by  the  NWS  in 
forecasting  spray  icing.  Data  from  sets  Nos.  5,  14,  and 
15  can  be  used  with  this  nomograph  to  estimate  the 
severity  of  spray  icing  for  any  month  of  the  year. 
The  nomograph  does  not  apply  when  sea  ice  reduces 
the  amount  of  wind-generated  spray. 


60  55  50  45 
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Surface  Wind  (knots) 
40  35  30 


No  Icing 


•20 j  -41 
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Instructions:  Say  that  you  estimate  that  the 
air  temperature  is  14°F.  wind  velocity  is 
30  knots,  and  the  sea  temperature  is  32°F. 
Enter  the  nomograph  on  the  14°F  line. 
Follow  this  line  to  the  30  knot  wind 
velocity  line.  From  the  intersection  of  the 
two  lines,  follow  the  diagonal  line  to  the 
appropriate  water  temperature  line.  At  the 
intersection  read  off  the  icing  category -in 
tnis  case,  heavy  icing. 


The  icing  categories  used  by  the  NWS  are 
Category  Accumulation 
Light  0.4"  to  1 .4”  m  24  hours 

Moderate  1.4"  to  2.6"  in  24  hours 

Heavy  2.6"  to  5.7"  in  24  hours 

Very  Heavy  5.7"  +  in  24  hours 


Figure  5 

Nomograph  for  forecasting 
spray  ice  accumulation 


Adapted  from:  Comiskey.  A.  1976.  Vessel  Icing-Know  When  to  Expect  It.  Alaska 
Seas  and  Coasts.  University  of  Alaska,  Alaska  Sea  Grant  Program.  4(5).  pp.  6-7. 
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Oiurnal  rang*  is  the  average  difference  in  height  between  mean 
higher  high  water  and  mean  lower  low  water  in  feet  on  a  single 
day. 

Max  diurnal  and  Min  diurnal  are  the  maximum  and  minimum  dif¬ 
ferences  in  feet  respectively  between  the  higher  high  water  and  lower 
low  water  that  are  predicted  to  occur  during  the  year. 


Max  tid*  is  the  highest  tide  predicted  to  occur  at  the  location  in  feet  above  mean  sea  level. 


Min  tid*  is  the  lowest  tide  predicted  to  occur  at  the  location  in  feet  above  mean  sea  level. 
A  negative  number  indicates  a  level  below  mean  sea  level. 


Prepared  by  aeidc  frcm  Tid*  Tables,  High  and  Low  Water  Predictions  1974.  West  Coast  of 
North  and  South  America,  NOS/NOAA,  1973. 
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Figure  6  Tide  data 
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Semimonthly  Positions  and  Ranges 
of  Pack  Ice  Edge 

The  mean,  median,  and  ranges  of  the  15-day 
means  and  extreme  southern  and  northern  positions  of 
the  pack  ice  were  computed  for  each  semi-monthly 
period  from  1954  through  1970.  Data  were  provided  by 
aerial,  ship,  and  satellite  observations  of  the  pack  edge 
contained  in  Naval  Oceanographic  Office  annual  reports 
that  show  ice  conditions  by  six-day  periods.  The  mean 
ice  edge  was  computed  from  the  three  six-day  periods  in 
each  semi-monthly  period  (the  13th  to  18th  days  are 
included  in  both  semi  monthly  computations).  An  ice 
concentration  of  one-eighth  (1  okta)  or  more  defines  the 
pack  edge.  Total  ice  coverage  is  eight-eighths  or  eight 
oktas.  By  international  agreement  the  okta  system 
is  used  to  describe  the  extent  of  ice  cover. 

The  southernmost  position  of  the  15-day  mean 
pack  edge  in  the  Bering  Sea  is  in  mid-March.  It  begins 
to  move  north  in  early  May  and  by  mid  to  late  June  has 
moved  through  the  Bering  Strait.  Mean  and  median 
values  indicate  that  the  pack  edge  does  not  retreat 
northward  along  each  meridian  at  ?  uniform  rate. 
Generally,  the  greatest  15-day  mean  meridianal  range  of 
the  ice  edge  is  during  mid-June.  This  large  range  may  be 
related  to  adjacent  landmass  configuration.  Differences 
between  mean  and  median  values  during  retreat  of  the 
ice  edge  are  generally  less  than  15  nautical  miles  (28  km) 
during  the  latter  half  of  May.  Similar  conditions  exist 
during  the  southward  advance  of  the  pack  edge.  Dif¬ 
ferences  between  mean  and  median  values  during  ad¬ 
vance  of  the  pack  edge  are  also  generally  less  than  15 
nautical  miles  (28  km);  however,  the  greatest  difference 
is  110  nautical  miles  (209  km)  in  December.  The  great¬ 
est  rate  of  movement  for  both  retreat  and  advance 
occurs  between  the  northern  Bering  and  the  southern 
Chukchi  Sea  during  freezeup  and  breakup  periods. 
More  rapid  recession  of  the  ice  edge  during  May  and 


June  results  from  disintegration  closely  related  to 
the  iocation  and  extent  of  large  water  openings  with.n 
the  main  body  of  the  pack  >ce  Two  such  opemnqs  occur 
in  Kotzebue  and  Norton  Sounds  These  are  shown  on 
the  May,  June,  and  November  maps 

Sea  Ice  Distribution 

During  winter  and  spring,  ice  covers  nearly  the 
entire  northeast  half  of  the  Bering  Sea.  The  southern 
portion  of  the  covered  area  of  *i\e  Bering  Sea  contains 
thin  first-year  ice  12  to  28  inch  V  <30-71  cm)  thick  near 
the  end  of  its  growth  cycle,  whereas  the  northern  por 
tion  and  immediate  coastal  areas  north  of  62  degrees 
north  latitude  attain  medium  first-year  growth  of  from 
28  to  48  inches  (71  to  122  cm).  The  Bering  Strait  is 
covered  throughout  the  growth  cycle  with  pjpdom 
inantly  thin  and  medium  first-year  ice. 

Normally,  the  Bering  Sea  is  essentially  free  of  sea 
ice  by  early  summer.  Ice  concentrations  in  areas  north 
of  the  Bering  Strait  continue  to  decrease  as  the  summer 
progresses.  Beginning  in  October  the  pack  edge  reverses 
direction  and  begins  to  move  southward.  It  reaches  its 
maximum  southward  position  during  late  March, 
probably  more  because  of  wind  drift  than  freezing. 


Legend 
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Extreme  northern  latitude 
“  Most  northern  latitude  of  15-dav  means 


Median 

Mean 

Most  southern  latitude  of  15-dav  means 


A  Extreme  southern  latitude 


Source:  G.J.  Potocsky.  1975.  Alaskan  Area  15-  and  30-Day 
tee  Forecasting  Guide. 


Figure  7  Sea  ice  distribution 
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Source:  G.J.  Potocsky,  1975.  Alatkan  Ana  IS- and  30-Day 
lea  Forcaating  Guide. 


Figure  8  Sm  ice  coverage 


17 


Immersion  Hypothermia 

Immersion  hypothermia  is  the  loss  of  heat  when  a 
body  is  immersed  in  water.  With  few  exceptions,  humans 
die  if  their  normal  rectal  temperature  of  approximately 
37.6°C  drops  below  25.9°C.  Cardiac  arrest  is  the  most 
common  direct  cause  of  death.  Except  in  tropical 
waters  warmer  than  20°  to  25°C,  the  main  threat  to 
life  during  prolonged  immersion  is  cold  or  cold  and 
drowning  combined. 

Cold  lowers  body  temperature,  which  in  turn 
slows  the  heart  beat,  lowers  the  rate  of  metabolism, 
and  increases  the  amount  of  carbon  dioxide  in  the 
blood.  Resulting  impaired  mental  capacity  is  a  major 
factor  in  death  by  hypothermia.  Numerous  reports  from 
shipwrecks  and  accidents  in  cold  water  indicate  that 
people  can  become  confused  and  even  delirious,  further 
decreasing  their  chances  of  survival. 

The  length  of  time  that  a  human  survives  in 
water  depends  on  the  water  surface  temperature  and,  to 
a  lesser  extent,  on  the  person's  behavior.  Figure  9  shows 
the  approximate  human  survival  time  in  the  sea.  Body 
type  can  cause  deviations.  For  example,  thin  people 
become  hypothermic  more  rapidly  than  fat  people. 
Extremely  fat  people  may  survive  almost  indefinitely  in 
water  near  0°C  if  they  are  warmly  clothed. 

The  cooling  rate  can  be  slowed  by  the  person's 
behavior  and  insulated  gear.  Wilson  (1976)  closely 
monitored  more  than  500  immersions  in  the  waters 
around  Victoria  B.C.  with  temperatures  ranging  from 
4°  to  16°C.  Using  the  information  obtained  from 
his  research,  Wilson  reasoned  that  if  the  critical  heat 
loss  areas  could  be  protected,  survival  time  would 
increase.  The  Heat  Escape  Lessening  Posture  (HELP) 
was  developed  for  those  in  the  water  alone  and  the 
Huddle  for  small  groups.  Both  require  a  life  preserver. 
HELP  involves  holding  the  upper  arms  firmly  against 
the  sides  of  the  chest,  keeping  the  thighs  together, 
and  raising  the  knees  to  protect  the  groin  area.  In  the 
Huddle,  people  face  each  other  and  keep  their  bodies 
as  close  together  as  possible.  These  positions  improve 
survival  time  in  9°C  water  to  four  hours,  approximately 
two  times  that  of  a  swimmer  and  one  and  one-half  times 
that  of  a  person  in  the  passive  position. 


Sensible  Climate  Elements 

Extremes  da. a  were  gathered  throufih  a  search  of 
all  available  records  deemed  reliable,  some  dating  back 
to  the  1800s.  Weather  records  of  the  U.S.  Army  Signal 
Corps  and,  more  recently,  those  of  the  National  Weather 
Service  and  the  weather  services  of  the  U.S.  ^yir  Force 
and  Navy  were  included,  as  were  data  tabulations  pre¬ 
pared  by  the  National  Climatic  Center. 

Figure  10  presents  annual  means  and  extremes  of 
temperatures,  precipitation,  snowfall,  and  wind  for 
island  and  coastal  locations  for  which  data  are  available. 
These  data  are  useful  in  planning  for  average  as  well 
as  least  favorable  conditions.  Figure  11  (Precipitation 
intensities)  data  indicate  the  percent  frequency  of  oc¬ 
currence  of  precipitation  amounts  based  on  daily  ob¬ 
servations  for  the  wettest  month,  the  driest  month, 
and  annually  These  data  are  useful  in  the  design  of 
storm  drainage  systems,  culverts,  and  shore-based  sup¬ 
port  facilities.  Figures  12  and  13  (Snowfall  and  snow 
depth)  statistics  show  the  month  with  the  greatest  snow¬ 
fall  and  snow  depth  and  annual  statistics.  Percentages 
showi  in  the  annual  column  are  averaged  over  12 
months.  If,  as  in  some  cases,  several  months  of  the  year 
have  no  snowfall  or  snow  depth,  this  condition  is  in¬ 
dicated  by  showing  the  actual  number  of  months  with 
snow.  Figure  14  (Type  of  precipitation)  shows  the  per¬ 
cent  frequency  of  occurrence  of  precipitation  by  type, 
based  on  hourly  observations  with  no  regard  to  in¬ 
tensity.  These  data  are  useful  in  planning  surface  trans¬ 
portation  systems,  construction  schedules,  and  rec¬ 
reational  activities.  Figures  15  and  16  (Visibility  ob¬ 
structions  and  Ceiling  and  visibility  data)  are  especially 
useful  for  pilots  and  others  planning  flying  activity. 
AElDCand  NCC  can  provide  more  detailed  monthly  and 
daily  statistics. 

Maps  in  set  No.  17  (Wave  height  thresholds  and 
hazardous  sea  conditions)  show  maximum  wave  heights. 
These  were  taken  from  tabulated  reports  of  maximum 
wave  heights  supplied  by  the  National  Climatic  Center 
and  were  supplemented  by  observations  from  various 
volumes  of  the  Mariner s'  Weather  Log,  a  publication  of 
NOAA's  Environmental  Data  Service. 


Figure  9 

Survival  time  versus  water  temperature 
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Figure  10  Climatic  means  and  extremes 
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Legend 


Percent  frequency  of  occurrence  of  precipitation  is  based  on  daily 
observations  Total  is  the  percent  of  days  with  measurable 
precipitation,  a  trace  is  not  included. 

•  less  than  0.05% 


''-reDared  from  USAF  Air  Weather  Service  data,  various  dates. 
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35.3 

0.01  -0.10 

10.7 

26.2 

22.7 

011  0.25 

2.0 

11.7 

6.7 

0.26-0.50 

1.3 

8.3 

2.9 

051  1.00 

0.0 

6.2 

1.7 

1.01-2.50 

0.0 

0.4 

0.3 

2.51  5.00 

0.0 

1.2 

0.1 

5.01  10.00 

0.0 

0.0 

* 

TOTAL 

14.0 

54.0 

34.4 

4  Moses  Point 


Trace 

23.7 

21.6 

24.2 

0.01  o.io 

17  7 

19  4 

18.7 

0.11  0.25 

5.7 

10.3 

7.3 

0.26-0.50 

0.1 

11.9 

4.1 

0.51  100 

0.0 

6.5 

1.8 

1  01-2.50 

0.0 

2.6 

0.4 

2.51  5.00 

0.0 

0.0 

0.0 

5.01  10.00 

0.0 

0.0 

0.0 

TOTAL 

23.5 

50.7 

32.3 

6  Cape  Romantof 


Inches 

Least 

Apr 

Most 

Aug 

Annual 

Trace 

28.5 

21.3 

24.1 

0  01  -0  10 

23  0 

27.4 

22.8 

0.11  0  25 

3.9 

12.6 

8.1 

0.26  -0  50 

1.5 

12.9 

5.1 

0  51  100 

0.9 

7.7 

3.0 

1.01-7.50 

0.0 

3.2 

0.9 

251  500 

0.0 

0.3 

* 

5.01  10.00 

0.0 

0.0 

0.0 

TOTAL 

29  3 

64.1 

39.9 

11  Port  Maiden 

Inches 

Least 

Apr 

Most 

Aug 

Annual 

Trace 

51.1 

19.4 

33  2 

o.oi  o.io 

22.2 

29.1 

27  9 

0.11  0.25 

1.1 

16.1 

8.9 

0.26  0.50 

1.1 

1.6 

3.3 

0.51  100 

0.0 

9.7 

1.4 

1.01  -2.50 

0.0 

0.0 

0.0 

2.51  5.00 

0.0 

0.0 

0.0 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

24.4 

56.5 

41.5 

3  Nome 


Inches 

Least 

Feb 

Most 

Aug 

Trace 

20.8 

21.4 

25.1 

0.01-0.10 

29.0 

25.2 

24.1 

0.11-0.25 

4.1 

10.6 

6.7 

0.26-0.50 

1.0 

8.6 

3.4 

0.51-1.00 

0.3 

5.4 

1.3 

1.01-2.50 

0.0 

1.9 

0.3 

2.51-5.00 

00 

0.0 

0.0 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

34.4 

51.7 

35.8 

5  Unalakleet 

Inches 

Least 

Dec 

Most 

Aug 

Annual 

Trace 

309 

18.3 

29.1 

0.01  -0.10 

18.1 

259 

21.1 

0.11-0.25 

2.6 

15.1 

6.3 

0.26-0.50 

0.8 

10.8 

3.0 

0.51-1.00 

0.0 

5.8 

1.1 

1.01-2.50 

0.0 

1.2 

0.2 

2.51  5.00 

0.0 

0.0 

0.0 

5.01-10.00 

00 

0.0 

0.0 

TOTAL 

21.5 

58.8 

31.7 

7  Bethel 

E3B 

Trace 

29.8 

18.9 

26.4 

0.01  -0.10 

27.7 

31.0 

27.5 

0.11-0.25 

4.4 

17.7 

8.8 

0.26-0.50 

1.6 

7.9 

3.6 

0.51-1.00 

0.0 

6.0 

1.3 

1.01-2.50 

0.0 

1.3 

0.2 

2.51-5.00 

0.0 

0.0 

• 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

33.7 

63.9 

41.5 

12  Port  MoOer 

Inches 

Least 

Feb 

Most 

Aug 

Annual 

Trace 

23.9 

11.3 

17.9 

0.01-0.10 

24.8 

30.6 

30.0 

0.11-0.25 

10.6 

16.1 

14.4 

0.26-0.50 

2.7 

17.7 

8.2 

0.51-1.00 

0.9 

8.1 

3.6 

1.01-2.50 

0.0 

4.0 

1.6 

2.51-5.00 

0.0 

0.8 

0.2 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

39.0 

77.3 

58.6 

8  Capa  Newenham 


WSM 

ERV 

Trace 

21.7 

17.6 

25.8 

0.01-0.10 

31.6 

24.6 

24.1 

0.11-0.25 

7.0 

14.1 

13.6 

0.26-0.50 

4.0 

14.1 

5.0 

0.51-1.00 

1.0 

9.4 

2.5 

1.01-2.50 

0.3 

6.2 

0.4 

2.51  -5.00 

0.0 

0.6 

0.0 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

43  7 

69.0 

45.6 

13  Otiftwood  Bay 


Inches 

Least 

Apr 

Most 

Jul 

Annual 

Trace 

33  3 

17.1 

28.0 

0.01-0.10 

32  7 

35.5 

31.0 

0.11-0.25 

3.3 

10.1 

7.0 

0.26-0.50 

0.0 

6.0 

3.2 

0.51-1.00 

0.7 

2.3 

1.2 

1.01-2.50 

0.0 

1.6 

0.8 

2.51  -5.00 

0.0 

0.0 

0.1 

5.01-10.00 

0  0 

0.0 

0.0 

TOTAL 

36  7 

72.6 

43.3 

9  King  Salmon 


Inches 

Least 

Apr 

Most 

Aug 

Annual 

Trace 

27.0 

18.8 

23.8 

0.01-0.10 

21.6 

29.0 

25.1 

0.11-0.25 

5.7 

15.7 

9.8 

0.26-0.50 

1.9 

10.8 

4.5 

0.51-1.00 

0.5 

3.2 

1.5 

1.01-2.50 

0.2 

0.7 

0.2 

2.51  -5.00 

0.0 

0.0 

0.0 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

29.9 

59.4 

41.1 

14  Nikolski 


Inches 

Least 

Apr 

Most 

Aug 

Annual 

Trace 

37.8 

15  0 

22  1 

0.01-0.10 

38.9 

32.5 

39.8 

0.11-0.25 

2  2 

10.0 

7.1 

0.26-0.50 

3.3 

4.2 

3.1 

0.51-1.00 

0.0 

5.8 

2.2 

1.01-2.50 

0.0 

2.5 

0.8 

2.51  -5.00 

0.0 

00 

0.0 

501-10.00 

0.0 

0.0 

0.0 

TOTAL 

44  4 

55.0 

53.0 

10  St.  Paul 


EhE 

ESI 

Trace 

32.2 

25.1 

27.6 

0.01  -O.'O 

39.6 

36.0 

39.0 

0.11-0.21 

7.5 

13.9 

11.9 

0.26-0.50 

2.0 

7.9 

4.7 

0.51-1.00 

0.6 

4.1 

1.6 

1.01-2.50 

0.0 

1.6 

0.4 

2.51  -5.00 

0.0 

0.0 

0.0 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

49.7 

63.5 

57.6 

15  Adak 


Inches 

Least 

Ju 

Most 

Oec 

Annual 

Trace 

40.1 

17.2 

22.2 

0.01-0.10 

24.3 

34.2 

34.0 

0.11-0.25 

12.4 

18.9 

16.4 

0.26-0.50 

7.7 

112 

10.6 

0.51-1.00 

2.3 

7.5 

6.0 

1.01-2.50 

1.4 

5.5 

3.1 

2.51  -5.00 

0.0 

0.6 

0.3 

5.01-10.00 

0.0 

0.0 

0.0 

TOTAL 

48.1 

77.9 

70.4 

Figure  1 1  Precipitation  inteniities 
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6  Cap*  Romanzof 


Annual 

Max 

Based 

Month 

on  11 

inches 

Mar 

Months 

4.5-  6.4  0.6 

6.5- 10.4  1.2 

10.5- 15.4  0.6 

15.5- 25.4  0.0 

25.5- 50.4  0.0 

TOTAL  33.1 


Inches 

Max 

Month 

Mar 

Annual 
Based 
on  10 
Months 

ST race 

60.6 

80.6 

0.1 — 2.4 

36.4 

18.1 

2.5— 4.4 

2.0 

0.8 

4.5 — 6.4 

0.5 

0.3 

6.5-10.4 

0.3 

0.2 

10.5 — 15. ^ 

l  0.2 

0.0 

15.5—25.4  0.0 

* 

25.5—50.4  0.0 

0.0 

TOTAL 

39.3 

19.3 

8  Cap*  Nawanham 


Annual 

Max  Based 
Month  on  10 
inches  Mar  Months 


9  King  Salmon 


10.5- 15.4  0.7  0.1 

15.5- 25.4  0.0  0.0 

25.5- 50.4  0.0  0.0 

TOTAL  43.3  24,1 


Annual 

Max 

Based 

Month 

on  8 

inches 

Mar 

Months 

ST  race 

70.0 

$6.0 

0. 1-2.4 

2.5- 4. 4 

4.5 —  6.4 

28.4 

1.0 

0.3 

13.1 

0.7 

0.2 

6.5-10.4 

0.3 

* 

10.5— 15.4 

15.5— 25.4 

25.5— 50.4 
TOTAL 

0.0 

0.0 

0.0 

30.0 

0.0 

0.0 

0.0 

14.0 

inches 

Max 

Month 

Jan 

Annual 
Based 
on  10 
Months 

<T  race 
0.1— 2.4 

57.2 

40.0 

75.3 

23.9 

2.5— 4.4 

1.8 

0.6 

4. 5-6.4 

0.3 

0.1 

6.5-10.4 

0.6 

0.1 

10.5-15.4 

0.1 

• 

15.5-25.4 

0.0 

0.0 

25.5-50.4 

0.0 

0.0 

TOTAL 

42.8 

24.7 

12  Port  Mollar 


inches 

Max 

Month 

Dec 

Annual 

Basad 
on  8 
Months 

ST  race 

82.2 

89.7 

0.1— 2.4 

16.1 

9.9 

2.5— 4.4  0.0  0.1 

4.5— 6.4 

1.6 

0.3 

6.5-10.4 

0.0 

0.0 

10.5-15.4 

0.0 

0.0 

15.5—25.4 

0.0 

0.0 

25.5-50.4 

0.0 

0.0 

TOTAL 

17-8 

10.3 

Annual 

Max 

Based 

Month 

on  10 

inchas 

Jan 

Months 

13  Driftwood  Bay 


4.5-  6.4  1.1 

6.5- 10.4  3.2 

10.5- 15.4  0.0 

15.5- 25.4  0.0 

25.5- 50.4  0.0 

TOTAL  39.6 


Annual 

Max 

Based 

Month 

on  10 

inches 

Jan 

Months 

4.5—  6.4  0.0  0.3 

6.5— 10.4  0.5  * 

10.5— 15.4  1.1  0.1 

15.5— 25.4  0.0  0.0 

25.5— 50.4  0.5  4 

TOTAL  26.9  15.3 


Annual 
Max  Basad 
Month  on  6 

inchas  Fab  Months 


4.5- 6. 4  0.0 

6.5- 10.4  1.2 

10.5- 15.4  0.0 

15.5- 25.4  0.0 

25.5- 50.4  0.0 

TOTAL  45.9 


Annual 

Max 

Based 

Month 

on  11 

inches 

Fab 

Months 

6.5- 10.4  0.2 

10.5- 15.4  0.0 

15.5- 25.4  0.0 

25.5- 50.4  0.0 

TOTAL  52.6 


Legend 

Percentage  frequency  of  occurrence  of  snow  depth  is  based 
on  daily  observations.  In  each  table  column  2  is  the  month 
of  the  year  that  averages  the  most,  and  column  3  is  annual 
percent  averaged  over  12  months.  Column  3  shows  the 
number  of  months  of  the  year  with  any  snow  depth.  The 
total  at  the  bottom  of  each  box  is  the  percent  of  days  with 
measurable  snow  depth, 
less  than  0.05% 

Prepared  from  USAF  Air  Weather  Service  data,  various  date*. 


sT  race 

0.0 

40.9 

1  3 

0.0 

9.2 

4-6 

0.0 

8.7 

7-12 

32.7 

15.4 

13  24 

54.3 

17.0 

25  -  36 

7.6 

8.2 

3  7-48 

5.4 

0.6 

49  60 

0.0 

0.0 

TOTAL 

100.0 

49.1 

0.0  39.2 

8.0  14.9 

7.7  12.8 

23.4  12.5 

37.2  15.6 

15.9  2.6 

1.1  1.1 

6.6  1.3 

100.0  60.8 


11  Port  Meiden 


Annual 

Max 

Based 

Month 

on  9 

Inches 

Mar 

Months 

ST  race 

0.8 

52.9 

1-3 

14.8 

14.1 

4-6 

19.2 

11.5 

7-12 

25.3 

9.6 

13-24 

28.0 

9.2 

25-36 

10.0 

2.4 

37—48 

2.0 

0.3 

49—60 

0.0 

0.0 

TOTAL 

99.2 

47.1 

inches 

Max 

Month 

Dec 

Annual 

Based 

on  8 
Months 

ST  race 

48.4 

82.1 

1-3 

30.6 

15.2 

4-e 

11.3 

1.6 

7-12 

9.7 

1.1 

13—24 

0.0 

0.0 

25—36 

0.0 

0.0 

37-48 

0.0 

0.0 

49 — 60 

0.0 

0.0 

TOTAL 

51.6 

17.9 

12  Port  Moiler 


Inchas 

Max 

Month 

Mir 

Annual 
Based 
on  9 
Months 

ST  race 

16.9 

60.9 

1-3 

31.5 

14.3 

4—6 

18-5 

9.7 

7-12 

8.0 

7.0 

13—24 

7.4 

6.2 

25-36 

17.7 

1.9 

37-48 

0.0 

0.0 

49-60 

0.0 

0.0 

TOTAL 

83.1 

39.1 

8  Cape  Newenham 


9  King  Salmon 


13  Driftwood  Bay 


ST  race 

18.6 

69.1 

1-3 

37.8 

16.1 

4—6 

24.4 

8.2 

7-12 

10.1 

5.1 

13-24 

8.9 

1.5 

25-36 

0.0 

o.o 

37-48 

0.0 

0.0 

49-60 

0.0 

0.0 

TOTAL 

81.2 

30.9 

14  Nikolski 

Annual 

Max 

Based 

■H 

Month 

on  7 

inches 

Max 

Month 

Mar 

Annual 
Based 
on  9 
Months 

sTrace 

20.0 

61.4 

1-3 

29.4 

14.1 

4—6 

14.0 

7.2 

7-12 

16.0 

6.0 

13-24 

13.2 

4.1 

25-36 

7.3 

1.0 

37-48 

0.0 

0.0 

49—60 

0.1 

• 

TOTAL 

80.0 

32.6 

Annual 

Max 

Bated 

Month 

on  6 

Percent  frequency  of  occurrence  of  precipitation  by  type 
based  on  hourly  observations  regardless  of  intensity 
R  or  L  -  Ram  or  drizzle 
2 R  or  2L  Freezing  ram  or  free/mg  dri/zle 
S  o-  E  Snow  or  sleet 

TOT  Total  percent  of  observations  with  precipitation 
*  less  than  0.05% 


Prepared  from  USAF  Air  Weather  Service  data,  various  dat< 


2  Northeast  Cape 


Jan 

1.1 

0.5 

17.0 

18.1 

Feb 

1.1 

0.7 

17.7 

19.4 

Mar 

0.7 

* 

21.4 

22.0 

Apr 

1.2 

0.2 

21.0 

22.1 

May 

7.6 

0.1 

14.6 

21.7 

Jun 

15.4 

0.2 

1.1 

16.6 

Jut 

19.8 

0.0 

* 

19.8 

Aug 

27.0 

0.0 

0.1 

27.0 

Sep 

25.9 

0.0 

3.3 

29.1 

Oct 

9.3 

0.1 

19.5 

28.0 

NOV 

1.9 

0.6 

34.2 

36.5 

Dec 

1.1 

0.2 

21.2 

22.0 

Ann 

9.9 

0.2 

13.9 

23.7 

V  •  TjJ 


R 

ZR 

S 

or 

or 

or 

L 

ZL 

E 

TOT 

Jan 

1.4 

3.7 

252 

28.7 

Feb 

0.7 

2.2 

23.2 

24.9 

Mar 

0.6 

0.8 

27.1 

27.8 

Apr 

2.6 

0.8 

25.8 

28  0 

May 

10.9 

0.2 

10.3 

20.3 

Jun 

16.6 

0.1 

0.7 

17.2 

Jul 

25.0 

0.0 

00 

25.0 

Aug 

31.6 

0.0 

0.0 

31-6 

Sep 

24.3 

0.0 

1.6 

25.7 

Oct 

9.4 

0.2 

13.5 

21-9 

Nov 

2.9 

1.8 

26.3 

29.5 

Dec 

0.5 

2.5 

250 

26.7 

Ann 

10.5 

1.0 

14.9 

25.6 

jan 

0.0 

1.1 

17.9 

18.8 

1  Jan 

0.B 

2.1 

15.9 

18.3 

Feb 

0.3 

0.7 

18.3 

19.1 

;  Feb 

0.3 

1.0 

18.1 

19.2 

Mar 

0.2 

0.0 

23.4 

23.5 

Mar 

0.6 

0.3 

19.2 

19.8 

Apr 

1.9 

0.0 

18.8 

20.3 

Apr 

1.8 

0.1 

15.6 

17.3 

May 

8.1 

0.0 

5.9 

13.7 

May 

8.3 

0.1 

4.6 

12.7 

Jun 

11.5 

0.0 

0.0 

11.5 

jun 

13.4 

* 

0-3 

13.5 

Jul 

18.4 

0.0 

0.0 

18.4 

Jul 

18.9 

0.0 

0.0 

18.9 

Aug 

27.9 

0.0 

0.0 

27.9 

Aug 

25.5 

0.0 

o.o 

25.5 

Sep 

22.0 

0.0 

0.7 

22.5 

Sep 

17.7 

0.0 

1.3 

18.9 

Oct 

8.3 

0.1 

12.9 

20.8 

Oct 

4.7 

0.2 

118 

16.3 

Nov 

2.2 

0.8 

21.6 

24  1 

Nov 

0.7 

0.5 

18.3 

19.3 

Dec 

0.5 

0.0 

27.2 

28.0 

Dec 

0.2 

0.8 

17.0 

17.7 

Ann 

8.5 

0.3 

12.2 

20.7 

Ann 

7.7 

0.4 

10.2 

18.1 

,'W-  -'V 


6  Cepe  Romanzof 


Jun  19.8 
Juf  26.9 
Aug  34.4 
Sep  27.0 
Oct  8.0 
Nov  2.9 
Dec  1.1 
Ann  11.3 


0.2  11.0 
0.2  14.3 

0.3  17.1 

0.2  17.7 


0.2  18.1 
0.4  21.0 

0.5  16.9 

0.2  11.0 


8  Cape  Newenhsm 


Jan  4.5 
Feb  2.8 
Mar  3.4 
Apr  5.0 
May  14.5 
Jun  20.5 
Jut  29.1 
Aug  36.1 
Sep  30.1 
Oct  1 6. 1 
Nov  11.7 
Dec  4.4 
Ann  14.9 


9  King  Salmon 


0.6  17.5 

0.1  23.1 

0.5  22  4 

0.2  25.1 

0.1  10.8 

0.0  0.5 

0.0  * 

0.0  o.o 


0.2  19.6 
0.3  22.8 
0.2  12.8 


L 

ZL 

E 

TOT 

Jan 

3.9 

0.5 

11.9 

15.8 

Feb 

4.4 

0.4 

14.0 

18.0 

Mar 

3.9 

0.2 

16.3 

19.9 

Apr 

6.6 

0.1 

11.4 

17.5 

May 

15.5 

* 

2.4 

17.4 

Jun 

18.6 

0.0 

* 

18.6 

Jul 

22.5 

0.0 

0.0 

22.5 

Aug 

27.2 

0.0 

0.0 

27.2 

Sep 

21.2 

0.0 

0.1 

21.3 

Oct 

14.1 

0.1 

5.8 

19.4 

Nov 

7.0 

0.3 

9.3 

16.0 

Dec 

3.5 

0.7 

14.4 

18.1 

Jan 

10.9 

0.2 

25.8 

36.1 

Feb 

5.9 

0.4 

34.2 

40.0 

Mar 

5.4 

0.4 

30.3 

35.6 

Apr 
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Figure  16  Ceiling  end  visibility  data 
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Data  are  presented  for  all  months  and  all  hours.  A  ceiling  exists 
when  the  sky  is  more  than  half  covered  with  clouds.  The  frequency 
of  occurrence  of  a  particular  ceiling  height  may  be  determined 
independently  by  referring  to  totals  in  the  extreme  right  hand 
column  for  each  station.  The  frequency  of  occurrence  of  a  partic¬ 
ular  visibility  range  may  be  determined  independently  by  refer¬ 
ring  to  the  horizontal  row  of  totals  at  the  bottom  of  each  station 
grid.  The  percentage  frequency  for  ^iich  the  station  was  meeting 
or  exceeding  any  given  set  of  minima  may  be  determii.*d  from  the 
figure  at  the  intersection  of  the  appropriate  ceiling  column  and 
visibility  row. 

Data  compiled  by  U.S.  Air  Force,  Air  Weather  Service 
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Wind  Chill 


Human  and  animal  bodies,  or  any  physical  bodies 
warmer  than  their  surroundings,  lose  heat.  The  rate  of 
loss  depends  on  the  barriers  to  heat  loss,  such  as  clothing 
anu  insulation,  the  speed  of  air  movement,  and  the  air 
temperature.  Heat  loss  in  humans  increases  dramatically 
in  moving  air  that  is  colder  than  skin  temperature  of 
33°C.  Even  a  light  wind  increases  heat  loss,  while  a 
strong  wind  can  actually  lower  body  temperature  if  the 
rate  of  loss  is  greater  than  the  body's  heat  replacement 
rate. 

The  relationship  between  heat  loss  and  the  cooling 
power  of  different  wind  and  temperature  combinations 
is  shown  m  Figure  17  Equivalent  wind  chill  temperature 
relates  a  particular  wind  and  temperature  combination 
to  whatever  temperature  would  produce  the  same  loss 
of  heat  at  about  3  knots  (6  km/hr),  the  normal  speed 
of  a  person  walking  vigorously.  Loss  of  body  heat  can 
also  occur  by  breathing  cold  air  into  the  lungs  and 
touching  or  leaning  against  cold  objects.  Heat  loss  is 
not  as  great  in  bright  sunlight  where  there  is  some 
radiant  heat  gain.  The  chart  in  Figure  17  applies  to 
shady  areas  and  cloudy  days  or  nights  and  represents 
heat  loss  by  convective  cooling,  the  major  source  of 


Danger  Of  Freezing  Exposed  Flesh  For  Property  Clothed  Individual* 


Adapted  from  NWS/NOAA  Tschnlcal  Procedure*  Bulletin  No.  165 
Effective  Tempereture  (Wind  Chill  Index)  1976 

Figure  17  Equivalent  wind  chill  temperature 


body  heat  loss.  Graph  set  No.  5  relates  air  temperature 
and  wind  speed.  When  used  in  conjunction  with  Figure 
17  the  percentage  frequency  of  occurrence  of  various 
values  of  equivalent  wind  chill  temperature  can  be 
estimated.  Map  set  No.  3  shows  the  percentage  fre¬ 
quency  of  occurrence  of  equivalent  wind  chill  temper¬ 
atures  /ess  than  -30°C,  which  represents  the  equivalent 
temperature  at  which  exposed  flesh  can  freeze  within 
1  minute. 


Marine  and  Coastal 
Climatic  Atlas 

William  A.  Brower,  Jr. 
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Anton  S.  Prechtel 


The  marine  observations  used  in  computing  the 
statistics  for  the  maps,  graphs,  and  tables  in  this  atlas 
were  taken  from  the  National  Climatic  Center's  (NCC) 
Tape  Data  Family  11  (TDF-11),  Surface  Marine  Ob¬ 
servations  containing  data  collected  by  ships  of  various 
registry  traveling  through  the  study  area  (50°  -  80°N, 
130°  180°W)  Because  relatively  little  data  exist  for 

the  near-coastal  zone,  observations  for  49  coastal  land 
stations  were  combined  with  the  marine  data  to  present 
the  best  possible  climatological  picture  of  the  outer 
continental  shelf  waters  and  coastal  regions  of  Alaska. 

The  stations'  data  were  taken  from  the  edited 
digital  files  of  NCC  and  the  U.S.  Air  Force's  Environ¬ 
mental  Technical  Applications  Center  in  Asheville,  N.C. 
Marine  data  were  subjected  to  thorough  computer  and 
visual  quality  control  before  processing  to  eliminate 
duplicate  observations  and  exclude  or  adjust  elements 
detected  during  internal  consistency  and  extreme 
value  checks. 

The  percentages  of  the  600,000  marine  and  2 
million  land  observations  that  contained  basic 
weather  elements  are: 


Marine 

Coastal  Stations 

Wind 

98.5 

98.2 

Visibility 

97.8 

97.4 

Present  weather 

96.9 

98.2 

Sea  level  pressure 

96.2 

97.2 

Air  temperature 

99.1 

99.4 

Wet  bulb  temperature 

64.9 

96.6 

Sea  surface  temperature 

86.1 

- 

Total  cloud  amount 

95.6 

97.8 

Low  cloud  amount 

79.1 

70.1 

Waves 

70.8 

- 

With  a  TDF-1 1  inventory  of  the  number  of  ships' 
observations  by  1.0°  squares,  a  polar  projection  grid 
was  defined  to  give  an  approximate  equal  geographic 
area  coverage:  1°  latitude  by  2°  longitude  for  the  lati¬ 
tude  belt  50°  -  61°N;  1°  by  3°  for  61°  -  70°N;  and 
1°  by  4°  for  70°  -  80°N.  Element  statistics  {with 
observation  counts)  for  each  of  445  marine  squares  and 
49  coastal  stations  for  each  month  were  then  computed 
and  plotted  on  maps.  Meteorologists  drew  isopleths 
{lines  connecting  points  of  equal  magnitude)  on  324 
element  maps,  making  subjective  adjustments  when 
data  biases  or  insufficient  observations  were  evident. 
They  also  performed  co  'sistency  checks  in  monthly 
patterns  for  each  eleme.it  and  between  elements  as 
well  as  comparative  checks  with  other  marine  atlases 
and  publications  (see  References). 

To  supplement  the  isopleth  analyses,  more  than 
10,000  statistical  graphs  were  produced  for  39  of  the 
coastal  stations  and  14  representative  marine  areas. 
The  graphs  represent  the  objective  compilation  of 
available  data;  they  were  not  adjusted  for  suspected 
biases,  and  differences  may  be  found  when  comparing 
the  graphic  data  with  the  isopleth  analyses. 

The  legends  explain  the  data  content  of  the 
graphs  and  maps,  contain  detailed  instructions  on 
how  to  read  the  graphs,  and  provide  remarks  to  aid  in 
interpreting  the  data.  The  following  paragraphs  contain 
additional  remarks  likely  to  be  of  interest  to  those 
called  upon  to  interpret  the  data  and  provide  answers  to 
specific  operational  questions. 

Standard  deviation— Most  of  the  graphs  allow 
approximation  of  the  empirical  probability  of  occur¬ 
rence  of  selected  criteria.  This  is  a  major  factor  in 
assessing  the  risk  involved  in  operational  planning. 
For  certain  elements,  unbiased  estimates  of  population 
standard  deviations  are  given  on  the  graphs  to  provide 
a  measure  of  variability.  The  standard  deviation  on 
these  graphs  is  denoted  by  s  and  was  computed  using 
the  expression: 


i  1/2 


Nl«2  -  (Zxj)2 


NIN-1  ) 


(1) 


where  N  is  the  number  of  observations  in  the  sample 
and  X|  is  the  jth  realization  of  the  random  variable  x. 

Low-pressure  centers-The  roses  and  tracks  of  the 
low-pressure  center  movement  maps  are  based  on  9 
years  of  track  charts  {January  1966-December  1974) 
prepared  by  the  National  Weather  Service's  National 
Meteorological  Center.  These  charts  show  cyclone  tracks 
based  on  six  hourly  positions  of  closed  centers. 

Frequencies  of  cyclone  centers  passing  through 
2ya-degree  "squares"  were  analyzed  for  the  north  Pacific 
Ocean  to  obtain  the  mean  tracks.  Primary  tracks  were 
selected  along  axes  of  maximum  cyclone  center  fre¬ 
quency  and  secondary  tracks  along  axes  of  moderate 
frequency.  The  origins  {first  reported  closed  position) 
were  also  plotted  by  2Vi<jegree  "squares"  and  analyzed 


to  find  regions  of  cyclogenesis  (only  formation,  not 
intensification).  However,  no  regions  of  cyclogenesis 
were  defined  within  the  Alaskan  area. 

Return  Periods  for  Maximum  Sustained  Winds 
(Coastal  Stations) -Estimated  maximum  sustained  winds 
speeds  for  selected  return  periods  are  presented  in 
graphic  and  tabular  form.  Following  the  method  out¬ 
lined  by  Lieblein  (1954,  1974a,  1974b),  these  estimates 
were  obtained  by  initially  fitting  the  extreme  value 
distribution  to  each  station  sample  containing  N  maxi 
mum  annual  wind  speed  values,  then  inverting  the  dis¬ 
tribution  and  computing  extreme  values  for  selected 
probabilities.  Confidence  bands  were  then  computed 
following  the  techniques  of  Gumbel  (1958)  and  Gumbel 
and  Lieblein  (1954). 

The  extreme  value  distribution  approaches  the 

form: 


where  F(x)  is  the  probability  that  an  observation  is  equal 
to  or  less  than  the  specified  value  x,  n  is  the  mode  and 
/?  is  the  scale  parameter.  Since  the  wind  speed  data 
were  transformed  logarithmically,  n  and  (3  refer 
to  the  transformed  data  not  the  wind  speed  maxima. 
The  values  given  on  each  graph  for  /a  and  (3  are  not 
identical  to  the  fx  and  (3  in  equation  (2)  but  rather 
are  the  result  of  exponentiating  the  mode  and  scale 
parameter  for  the  distribution  of  the  logarithms  of 
the  extreme  wind  speed  values. 

The  graphic  presentations,  in  addition  to  allowing 
determination  of  extremes  for  probabilities  other  than 
those  given  in  the  tables,  also  provide  an  indication  of 
the  "goodness  of  fit”  of  the  model  to  the  data.  To 
analytically  quantify  the  "goodness  of  fit,"  a  Kolmo¬ 
gorov -Smirnov  (K-S)  test  was  performed  under  the  null 
hypothesis,  HQ,  that  there  is  no  difference  between  the 
model  and  the  data  with  a  type  1  error  probability  (a) 
of  0.05.  Data  samples  for  which  H0  was  not  accepted 
are  from  Annette  and  Bethel. 

The  confidence  limits  shown  by  the  envelope  of 
lines  about  the  line  nf  "best  fit"  represent  the  level  of 
uncertainty  in  the  extreme  value  corresponding  to  a 
given  probability.  For  this  study  68  percent  confidence 
limits  were  computed.  This  means  that  in  68  percent  of 
repeated  samples  the  true  extreme  value  will  be  con¬ 
tained  within  these  limits. 

Sea  Ice-The  ice  limits  shown  on  the  monthly 
maps  of  sets  1 4-1 7  reflect  midmonth  conditions  of  mean 
ice  concentrations  for  different  threshold  values.  The 
ice  limits  were  derived  from  weekly  analyses  of  sea  ice 
conditions  (1972-75)  based  on  satellite  imagery  supple¬ 
mented  by  conventional  observations  and  from  pre¬ 
viously  published  atlases  {see  References).  Actual  con¬ 
centration  boundaries,  under  the  influence  of  changing 
synoptic  meteorological  and  oceanographic  situations, 
may  vary  widely  from  the  averages. 
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The  following  stations  and  representative  marine  areas  have  data  plotted  for  analysis  and  graphs. 


Land  Stations 

Lat.  (°N) 

Long.  (°W) 

Data  Processed 

No.  of  Obs. 

Mvg.  ivu. 

Obs./Day 

Adak 

51.9 

176.6 

Jan  1949-Dec  1974 

75,956 

8 

Bethel 

60.8 

161.8 

Jul  1948-Dec  1971 

66,789 

8 

Buhta  Providenija 

64.4 

173.2 

Jan  1959-Jun  1971 

27,320 

4-8 

Cape  Newenham 

58.7 

162.1 

Jul  1953-Dec  1970 

46,471 

6-8 

Cape  Romanzof 

61.8 

166.0 

Mar  1953 -Mow  1968 

44,624 

8 

Driftwood  Bay 

54.0 

166.9 

Jul  1959-May  1969 

28,896 

8 

Gambell 

63.8 

171.8 

Jul  1949-Jun  1953 

14,588 

8 

King  Salmon 

58.7 

156.7 

Jan  1949-Dec  1974 

75,919 

8 

Moses  Point 

64.2 

162.1 

Jul  1948-Jun  1967 

51,723 

8 

Nikolski 

52.9 

168.8 

Jun  1959-Nov  1968 

27,453 

8 

Nome 

64.5 

165.4 

Jan  1945-Dec  1974 

87,331 

8 

Northeast  Cape 

63.3 

160.5 

Jun  1959-Nov  1968 

27,466 

8 

St-  Paul  Island 

67.2 

170.2 

Jan  1956-Dec  1974 

51,606 

8 

Unalakleet 

63.9 

160.8 

pul  1948-Dec  1964"! 
(Apr  1968-Dec  1974J 

44,624 

8 

Representative  Marine  Areas 

A 

60-65 

Coast-1 75 

1872-1974 

8,526 

B 

55-60 

167-175 

1872-1974 

31,892 

C 

55-60 

Coast-167 

1872-1974 

46,971 

D 

50-55 

172-180 

1872-1974 

62  391 

E 

50-55 

165  172 

1872-1974 

68,020 

Note  The  isopleth  analyses  northward  of  61°  latitude  should  be  considered  only  as  a  best  estimate  of  the  actual 
climatology;  data  sparsity  in  this  ocean  area  did  not  permit  a  detailed  analysis. 


The  land  and  marine  data  used  in  producing  the 
maps  and  graphs  are  at  the  NCC  in  a  separate  file  desig¬ 
nated  the  Alaskan  Waters  Atlas  Work  Tapes.  Also  on 
file  are  computer  tabulations  of  monthly  statistical 
tables  for  the  above  stations  and  marine  areas. 

The  duration-of-daylight  chart  for  the  Northern 
Hemisphere  defines  daylight  as  the  period  from  sunrise 
to  sunset.  The  upper  scale  at  the  bottom  of  the  chart  is 
for  the  Northern  Hemisphere;  the  lower  scale  is  for  the 
Southern  Hemisphere.  For  example,  daylight  on  July  20 
of  any  year  at  48°N  is  about  15  hours  and  30  minutes 
for  any  longitude.  The  data  source  was  the  U.S.  Naval 
Observatory  (1945)  and  is  accurate  for  the  entire 
twentieth  century.  Further  details  may  be  obtained  from 
The  Day  fighter  of  the  Navy  Weather  Research  Facility 
(I960).  Additional  light  (during  twilight)  may  be  usable 
for  many  purposes.  Duration  of  daylight  in  high 
latitudes  (poleward  of  about  60°)  becomes  increasingly 
dependent  upon  atmospheric  conditions  and  refraction, 
and  there  may  be  some  departure  from  the  values 
depicted  on  the  charts. 


Figure  18  Duration  of  daylight 
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5  Air  temperature/wind  speed 
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6  Fog/time  and  fog/wind  direction 
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7  Cloud  cover/wind  direction 
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The  table  below  the  graph  indicates  petcenl  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

-j  -  •  mdtcceei  <  5%  bu*  >0  0  indicates  that  no  visibilities  <2 
,  nautical  miles  were  observed  —eh  winds  from  a  direction  or  calm 
No  percentage  is  given  if  less  than  10  observations  were  available 
for  visibility  and  wmd  direction  An  osterisk  indicates  that  the 
—  percentage  was  based  on  10  30  observations  of  visibility  ond 
5wnd  direction 


BLACK  LINE  Percent  frequency  of  visibilities  >5  nouticof  miles 
BLUE  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 


The  percentage  of  visibility  equal  to  or  greoter  thon  a  given  volue  con  be 
obtained  from  the  graph  by  subtracting  the  cumulative  percent  frequency  -J  .hot 
value  from  100%  Visibility  ot  sea  >s  difficult  to  meoture  become  of  the  lock  of 
reference  points  Also,  some  observers  seem  to  report  reduced  visibilities  at  night 
becouse  of  do'knets.  though  this  tendency  hoi  oboted  in  recent  years  The 
coarseness  of  the  coding  mtervols,  however,  tends  to  minimize  serious  biases  >n  the 
summarized  data  Visibilities  greater  than  25  ntm  should  be  interpreted  cautiously 
because  the  earths  curvoture  makes  it  impossible  to  see  25  nmi  horizontally  from 
the  bridges  of  most  ships 
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Visibility /wind  direction 


Wind  speed/direction 


Map  •  Wind  speed  thresholds 
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Direction  frequency  {fop  scale)  Bars  represent  percent  frequency  of  winds  observed  Irorn  each 
direction  Speed  frequency  {bottom  scale)  Printed  figures  represent  percent  frequency  ol  wind 
speeds  obserwd  from  each  direction 

,  _  -  -  - - {4%  of  oU  wmds  were  from  the  N.) 
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N«p  -  •  *  *  •  «  -  . . ♦ . ■»;•#£•  —  (1%  of  pl  winds  were  from  the  S  with  o  speed  22-27  knots.) 

N* W  -  '  *  *  •  •  •  y'y  .The  scalar  mean  speed  was  9  4  knots 

,  *  t '  ,  *  '/  *  -  Number  of  observations 


WIND  SPEED  INTERVAL  IKNOTSI 


BLACK  LINE  Percent  frequency  of  wind  speed  510  knots  1512  mph) 
BLUE  LINE  Percent  frequency  of  wind  speed  >34  knots  l>39  mph) 


The  scalar  mean  wind  speed  on  the  graph  is  bosed  an  the  number  of  obte'vc*>oni 
reporting  a  wind  speed  with  direction  the  sum  of  the  totals  line  provides  the 
cumulative  percent  frequency  of  wind  speed  below  a  selected  threshold  value  In 
the  example  graph.  71%  of  all  winds  were  less  than  17  knots  [20  mph) 
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12  Low  cloud  ceiling/visibility 
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Sea  level  pressure 
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S  $<onda<d  deviation  ol  pressure  mbs 

uSO".  ol  oil  observed  tea  level  pressures  were  $1002  imHibon 


Map  ■  Mean  sea  level  pressure 

BLACK  LINE  Meon  sea  level  pressure  imtllibors' 


Seo  level  pressure  •*  one  o*  (he  most  frequently  recorded  elements  but  one  ol  the 
leos>  occu'ote  because  ol  instrument  and  coding  errors  Despite  the  inaccuracies 
ol  the  individual  readings.  however  the  large  srale  patterns  ond  mean  gradients 
ol  the  isopleth  analyses  ore  relatively  accurate 
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13  Sea  level  pressure 
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Fog/air-sea  temperature  difference 
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—  (19\  of  off  ohiecvofioni  with  Air -Seo  lemperofur. 
difference  of  •  I  *C  were  accompanied  by  Fog 
(without  Precipitation  I  1 


BLACK  LINE  Mean  sea  surface  temperotu-e  i*C) 
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Map  -  Mean  sea  surface  temperature 

Sea  tu'foce  temperature  it  recorded  frequently  m  marine 
observations  the  voriovt  method!  of  recording  lend  to  decrease 
'he  reliability  ol  individual  values  Despite  the  moccu'ocies.  the 
large  scofe  potterns  and  mean  gradients  0f  the  >tapleth  onolytet 
ore  relatively  accurate 
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14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 
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16  Wave  height  thresholds  (nonhazardous) 
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Map  ■  Wave  height  thresholds 
(hazardous  sea  conditions) 
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period  *ot  selected  Wove  height  estimates  are  very  sub)«ctive 
ond  depend  upon  the  observer  s  experience  and  the  size  of  the 
ship  from  which  the  observation  is  taken  Wave  heights  lend  to  be 
slightly  underestimated  by  observers  on  rransient  ship  A  correctio 
factor  of  1  I  was  suggested  (Hogben  and  Lumb  1967)  and  has  been 
verified  by  preliminary  work  ot  NCC  Dolo  in  this  atlas,  however, 
hove  not  been  odiusied 
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- -lS0*i  of  the  events  hod  o  duration  <?ld  hours.) 

Cumulative  percent  irequency  of  days  interval  between  events  equol  to 
or  less  than  the  number  of  doys  intersected  by  the  broken  curve 

- iM%  of  the  evenh  were  followed  by  another  event  m  28  doys  or  leu  I 

The  mommum  value. s  of  hours  duration  and  or  the  days  interval  will 
be  displayed  when  the  groph  limits  ore  exceeded 

Durations  and  intervols  fo>  o  particular  month  extend  trom  the  time 
they  begin  vor  the  hrs*  of  the  month  if  already  in  progress)  and  ore 
termino'ed  o'  the  actual  ending  t-me  regordless  of  whot  month  that 
may  be 


-  Number  ol  observations 


top  and  bottom  scales 


Nome 


vonable  to  qIIow  lor  variations  >n  the  dato 


Motes  Point 


21  Persistence  of  wind  ^20  kts. 
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Precipitation/ wind  direction 

Percent  frequency  of  surface  w.nd  observations  from  eoch  direct<0 
and  calm  that  were  accompomed  by  precipitation  subdivided  into 
(including  freezing  rain  and  freezing  dnjtle!  and  snow 


Map  ■  Precipitation 

BlACK  LINE  Percent  frequency  of  observations  reporting  precipitation 

Of  oil  the  elements  recorded  m  historical  marine  observations,  precipitotia 
of  those  most  subtect  to  <nierpreiot>on  error,  from  coding  practices,  observ 
preference  for  certain  present  weather  codes,  ond  other  bioses 


2  Snow 


Legend 
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Air  temperature/wind  direction 

Number  of  obsarvolions 

S’  Cumulqtive  percent  frequency  of  l 
/  to  or  Iota  thon  the  lemperotur#  ini 

-  -  -  170%  of  off  tempetoNces  -«Ke  <J03  ”C  or  <50  5  f 
S  Sioodo'd  deviation  of  temperatures  C 

:>.on  coin*  ond  *o>  all  do>u 


mpa>o>uret  aauoi 
rsected  by  the  <urv 


Mean  temperature  tor  aa c h  wind  di' 
combined  are  represented  by  dots 


-  WA  NW  winds,  tht  rr 


"  tempevahjr*  was 


Indicates  that  the  meort  tempera 
computed  from  10  30  observation 


94  rC  or  <89  f 
Inaction  o>  coins  wo- 


thon  10  observotio 


Map  *  Air  temperature  mean  and  thresholds 

rt  <0'C  <32'f 


BlACK  IIN{  Percent  frequency  o>  tfmpai 
RED  LINE  Meon  oir  tempe'otu 
81UE  UNi 


Meon  Oir  tempe'Oture  C 

Percent  frequency  o*  wind  chill  tempe'Oture  <  30"C  <  22 "F 


Air  temperature  readings  recorded  on  troni.enr  ships  .n  won 
appear  b>osed  toward  h.gh  >emoe'Otures  apparently  pecous 
instrument  eaposu'e  ond  ventilotion  Despite  the  ifloccurociii 
patterns  and  mean  gradients  of  the  'Sople'h  onolyset  are  'eh 


The  tempe'Oture  scole  of  the  groph  mo 
The  percentage  of  temperature  obsenr 
obtained  by  subtracting  'he  cumulative 
The  numbt'  of  observations  ond  'he  s' 
■he  gtophs  ore  bosod  on  those  observ 


vary  in  both  'ange  oftd  clCSS  inf( 
><ons  greater  than  a  given  value  i 
}erc#nt  frequency  o*  'hat  value  *» 
ndo'd  deviation  plus  the  plotted  p 
reporting  both  temperature  a 


s  bosed  on  all  obsarv 


rt.ng  I, 


February 


3  Air  temperature/wind  direction 


t 


Buhta  Providenrya 


Wet  bulb/relative  humidity 


Cumulative  percent  l<«o««ncy  0>  w**  bulb  temperature*  equol 
'o  Oi  let!  ihon  th*  itntpifaiu'i  intersected  by  the  curve  ‘lop  »<oie 


80""  ol  aK  o faerved  -**  bulb  '•moecahxot  were  <12  5"C  or 
US*  I 

Cur*iulo*'«*  percent  frequency  o*  relotrv*  humidiliei  equal  >o 
Or  l«»  ibpn  th#  humidify  interjected  by  the  curve  boHom  icoie 

_  — m4*"  Relot-v*  humidify 

jlj'  '  -  50*.  ol  oil  ob**rv*d  mlafi**  KumuMmt  were  <74°« 

'Number  o*  obtervations 


Map  ■  Mean  dew  point  temperature 

BLACK  UNE  M«gn  d*«  pomi  tempera^'*  "C 


The  obl*'voliOh  COuni  ol  th*  groph  f*ll*ct|  tho»*  ob»*rvol>on*  '*porlmg  both  o" 
ond  w*»  bulb  'emp»'otut«i  both  or*  '*qu'r*d  ■«  computing  ih*  relative  humidify 
Th*  p*rc enfog*  ol  obie'vohon*  ol  *ith«r  element  gr*ot*r  than  a  given  volu*  can 
be  obtained  by  lubl'achng  th*  cumulative  percent  Irequency  pi  that  volu*  irpm 
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4  Wet  bulb/relative  humidity 


4  Mean  dew  point  temperature 


February 
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Fog/time  and  fog/wind  direction 


Map  •  Fog 
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Cloud  cover/wind  direction 


Totol  Cloud  Amount  Cumulative  percent  frequency  of  indicated  cloud  omount  equal 

Lo«  Cloud  Amount  to  or  lett  than  the  amount  mierteded  by  the  curve 
CLOUD  AMOUNT  IN  tlCMTN$_  _  .  Number  0»  Total  doud  observation* 

'  j  1  4  i  6  7  '% 


ObKuroliont 

^  -  -  {77%  of  off  total  doud  amount!  were  £7  0  ) 

_  -  ’.46\  of  ofl  io-  doud  amount!  were  £2  8  I 

low  cloud  amount  Percent  frequency  of  obier 
I;  b  (  vatiom  from  eoch  direction  and  calm  thot  were  oc 
-  ’  8  companied  by  low  cloud  amount!  25  8  and  2^8 
low  cloud i  are  clouds  with  boies  <8000  (eet 
-  -  - 128%  of  at  5£  winds  were  occompomed  by  low  doud  amount! 

23  8  and  14%  by  low  doud  amount!  27  8  I 
An  otteritlt  indicate!  that  the  percentage  it  baled  on  10  30  obtet 
vationt  of  wmd  direction,  total  ond  tow  cloud  amount  0  replace! 
bo»  groph  when  np  low  cloud  omounli  25' 8  were  obierved  with 
a  wmd  direction  or  calm  0  or  bar  it  omitted  when  number  of 
obiervationi  of  total  and  low  cloud  amount  from  o  wind  direction 
or  calm  it  lett  thon  10 
Number  of  low  doud  obtervationt 


Map  -  Cloud  amount  thresholds 


BLACK  IINE  Percent  frequency  of  'Otoi  cloud  omount  <2  8 
BLUE  LINE  Percent  frequency  of  low  cloud  omount  25  8 


Since  the  number  of  obtervationt  reporting  low  cloud  omount  it  usually  lett  thon 
tho'  lot  total  doud  amount,  tomewhat  different  tomplet  may  be  uted  to  compute 
the  two  curvet  on  the  graph  This  may  lead  to  mconmtenciet  where  low  cloud 
amount  uppeo't  higher  thon  the  total  cloud  omount  Where  this  occurred  the 
graph  wot  od|ut»d  >n  tovor  of  the  totol  cloud  by  molting  the  curvet  coincide 
The  frequency  of  obtcured  conditions  may  be  determined  by  subtracting  the 
cumulative  percent  frequency  corresponding  to  8  8  coverage  from  100*. 

In  computing  the  bor  graph,  obscurotions  are  considered  at  8  8  ccveroge 
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7  Cloud  cover/wind  direction 


Visibility/wind  direction 


Map  ■  Visibility  thresholds 
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VIJIfUITV-IN  MAUTICAS  Mills  '. 
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Number  ot  observations 

/Cumulative  percent  frequency  of  visibilities  lets  thr>n  the 
visibility  interjected  by  the  curve 

-  37*.  ok  cM  wt bttm  reported  were  <10  nouttcal  mdes.) 

The  toble  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

•  indicates  <  5%  but  >0  0  indicates  that  no  visibilities  <2 
nautical  mites  were  observed  with  winds  from  a  direction  or  calm 
No  percentage  is  given  if  less  than  10  observations  were  ovcnloble 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  based  on  10-30  observations  of  visibility  and 
'wind  direction 


SLACK  LINE  Percent  frequency  of  visibilities  >5  nautical  miles 
&IUE  LINE  Percent  frequency  ol  visibilities  <2  nautical  miles 


The  percentage  of  visibility  equol  to  or  greater  than  o  given  value  con  be 
obtomed  from  the  graph  by  subtracting  the  cumulative  percent  frequency  ol  that 
value  from  100%  Visibility  a<  seo  >s  difficult  to  meosure  because  ol  the  lock  of 
reference  points  Also,  some  observers  seem  to  report  reduced  visibiUies  Ot  night 
because  of  darkness,  though  this  tendency  has  abated  m  recent  yeors  The 
coorseness  of  the  coding  intervals,  however,  tends  to  minimize  serious  bioses  m  the 
summarized  data  Visibilities  greoter  than  23  rym  should  be  interpreted  cautiously 
because  the  earths  curvoture  makes  it  impossible  to  see  25  nmi  horizontally  from 
the  bridgas  of  most  ships 
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Wind  speed/direction 


Map  -  Wind  speed  thresholds 
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Direction  frequency  top  leal*)  (o'>  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  (bottom  scale)  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  eoch  direction 

,  -  -  -  '  -  --  --  -  ...  (4%  ^  gf  w  from  the  X ) 

»  '»  ^  ™  si  ,r  a  >0  16  *°  Iff  •  indicates  <  5%  but  >0 

-1/  •  . . -  (l\of  ol  wesds  were  bom  *e  S  weft  a  speed  22  27  knot*.1 

Ml  •  •  *  f  The  scalar  mean  speed  was  9  4  knots 

*  ,,  ~  ,0*  |  ‘  4  ’  | '  '  7  ,  -  Number  of  observations 

1  -  |l\  of  wessJs  from  ad  <£r#cT-on»  bod  wmd  Speed  iff  knots  ) 

j  *"  t  *  WIND  SPffD  INTERVAL  (KNOTS) 

*,  *  *  ■'  I  0-3  1  46  I  7  10  I1H61 17  21122  27128  33134  40141  47j  > 

wk  t  ’ . y'  •  J  ,  0  4  7  If  17  22  28  34  414S- 

nwL.  .  *  .  .  *  .  U  i  Printed  scale  on  bottom  of  chart 


BLACK  LINE  Percent  frequency  of  wind  speed  <10  knots  (<12  mph: 
BLUE  LINE  Percent  frequency  of  wind  speed  >34  knots  i>39  mph; 


The  scolor  mean  wind  speed  on  the  groph  is  based  on  the  number  of  observotio 
reporting  a  wind  speed  with  direction  The  sum  of  the  tolols  line  provides  the 
cumulative  percent  frequency  of  wind  speed  below  a  selected  threshold  value  In 
the  example  graph.  71%  of  off  winds  were  less  thon  17  knots  (20  mph) 
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Wind  direction/ diurnal  variation 


Map  •  Vector  mean  wind 
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11  Scalar  mean  wind 
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tow  cloud  ceiling/ visibility 


Percent  o'  timubonOOWS  occurrence  O'  specified  o« 

cloud  ceilings  hundreds  o'  Iff  and  •'t<biUi«t  noutiCO*  m  l#s 

!o«  (loud  c filing  tvfiglus  or »  estimated  bom  the  h«.gh>  o'  loo 
clouds  !b  wb*"  loo  (loud  oi"Ou«i  N(,  n  >5  8 


Low  cloud  ceiling  and 
visibility  thresholds 


Buht*  Provideniy* 


included  under  ceiling  0  0  5 


6LAC*  LINE  Percent  frequency  of  loo  cloud  ceiling  >1000  -eer  O'  r»< 
’Oo  (laud  ce<lmg  and  uiSibiLtv  >5  nautical  miles 
Blue  LINE  Peuenf  eeauency  o*  >d»  cloud  ceiling  <600  *eet  ond  < 
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Sea  level  pressure 


'Number  of  observations 


^‘'Cumulative  percent  frequency  ol  tea  level  pressures 
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Map  ■  Mean  sea  level  pressure 

BLACK  LINE  Mean  seo  level  pressure  millibars! 


Seo  level  pressure  is  one  ol  the  most  frequently  recorded  elements  but  one  ol  the 
least  accurate  because  ol  instrument  ond  coding  errors  Despite  the  inaccuracies 
ol  the  individual  readings  however,  the  large  scale  patterns  and  mean  gradients 
of  the  isopleth  analyses  ore  relatively  accurate 
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Map  •  Mean  sea  surface  temperature 

Seo  surface  temperature  n  recorded  frequently  in  marine 
observations,  tbe  vorious  methods  ol  recording  tend  to  decreose 
the  reliability  of  individual  values  Despite  the  inoccurociei,  the 
large  scale  patterns  and  mean  gradients  ol  the  isopleth  analytes 
are  relatively  occurate 
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nd  Wave  height/direction 

Direction  frequency  l»op  scale)  Son  represent  percent  frequency  of  woves  from  eocti  direction 
Height  frequency  bottom  scolei  Printed  figures  repreiem  percent  frequency  of  •o>«  heights 
.  .0  »  „  .0  *  a  „  a  B  rn  •*“"•*  b«"  •«‘h 
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^  e  f,^^,1^  t  -Number  of  obser-otion. 
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Printed  icole  on  bottom  of  chart 


BlACK  UNE  •  Percent  frequency  of  wove  height  <1  f  meters  (<5  feet) 
BLUE  LINE  Percent  frequency  of  wove  height  <2  5  meteri  (<8  feet) 
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Map  •  wave  height  thresholds 
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Indeterminate  direction*  ore  combined  with  colmt  in  the  direction 
scale  of  the  graph  [they  can  be  distinguished  by  consulting  the 
height  scole)  The  number  of  observations  is  from  all  observations 
reporting  both  wave  heights  ond  directions  The  higher  of  the  seo 
wove  or  swell  wove  was  selected  for  lummortzotion  If  the  heights 
were  equol.  the  wave  with  the  longer  period  was  selected  Wove 
height  estimates  ore  very  subiective  and  depend  upon  the 
observer  $  experience  ond  the  size  of  the  ship  from  which  the 
observation  is  token  Wove  heights  tend  to  be  slightly  underesti¬ 
mated  by  observers  on  transient  ships  A  correction  factor  of  1  1 
wot  suggested  (Hogben  ond  lumb  1967)  ond  has  been  verified  by 
preliminary  work  ot  NCC  Dalo  in  this  atlos,  however,  have  not 
been  adtusted 
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Persistence  of  visibility  <2  n.  nu. 

HowM  duro'ion  o'  •unit  Doy*  b«>wMn  evens j 

•“**  Cumu'ot've  percent  f'lqutncy  o'  hour*  duro'ion  equal  to  or  let*  thon 

-  r~  the  nymbir  o'  hour*  ml*rwcl«l  by  the  iolid  Curve 
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'  Cutnulotive  percent  frequency  o'  doy*  mlervol  between  t-tnii  equal  >< 

or  le*»  thon  the  numb#'  o'  day*  interjected  by  th#  broken  curve 


The  maximum  «oluei*'  ol  hour*  duration  and  or  the  doyt  interval  will 
be  d>*ployed  when  the  groph  lime*  or#  exceeded 

Duration*  o"d  interval*  lor  a  particular  month  extend  'tom  the  time 
they  begin  lor  the  hrti  o'  the  month  i(  olreody  in  progrettl  and  ore 
lermmoied  at  the  actuol  ending  time,  regordlen  o'  who'  month  that 
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La9end  Persistence  of  wind  210  kts. 

Hours  duro'ior  o'  arants  Doys  mtar  »q1  batwaan  #rants 
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Precipitation/wind  direction 


Percent  frequency  of  turfoce  wind  obiervoitoni  from  each  direction 

and  colm  that  were  accompanied  by  precipitation.  subdivided  into  liquid  type 

(including  freezing  ro«n  and  freezing  drizzle)  and  ino« 


ll*'  -Percentage  of  pretent  weather  oknerv 
-  Number  of  ob»ervo#too» 

-r  - - (34*  of  dl  ME  —«*  wr.  occompc 

MX  we  W  and  20X  m*  mow 


iiom  reporting  precipitation 


d  by  precpAatlon,  of  efecfi 


Map  -  Precipitation 

HACK  UNI  Percent  frequency  of  obterrotioni  reporting  preopfahon 


Of  oil  the  elemenu  recorded  in  hutoricol  marine  obiervofioni.  precipdahon  o 
of  thoie  most  tub|ec<  to  interpretation  error,  from  coding  practice!,  obierven 
preference  for  certain  preient  weather  cadei.  and  other  biatei 


An  attenik  in  the  column  for  o  given  direction  (or  colm)  indicate! 
that  the  percentage  wai  bated  on  10  30  obiervotioni  of  preient 
weather  and  wind  direction 

0  replace!  bor  when  no  precipitation  wot  obierved  with  wmdi 
from  o  given  direction  (or  colm)  No  bar  graph  is  preienfed  if 
leu  than  10  observation!  containing  preient  weather  were 
reported  for  a  given  direction  (or  calm) 
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Air  temperature/wind  direction 

_  _  -  ■ - - - Number  of  observations 

/’  Cumulohve  percent  frequency  of  temperatures  equol 
-  S  to  or  lets  thon  the  temperaiu'e  intersected  by  the  curve 

/  ^  - - [70%  of  oil  temperature*  were  <103  °C  Or  <50  5  f  ! 

^ '  (  $  Standard  deviotion  of  temperatures  (°C‘ 

s*  Mean  temperature  fo'  each  wind  direction,  calm  ond  for  all  data 
i  combined  ore  represented  by  dots 

_ .  -Sl^- - -IWrfh  NW  winds,  the  mean  temperature  wos  94  *C  Of  48  9  °f  J 

•*  Indicates  that  the  mean  temperoture  for  a  direction  or  colm  wot 

computed  from  t0-30  observations 


Map  ■  Air  temperature  mean  and  thresholds 

8lAC*  UNf  Percent  frequency  ot  temperature  <0°C  i<32®F] 

RED  LINE  Meon  air  temperotv'e  *C 

BlUE  l*NE  Percent  frequency  of  wind  chill  temperature  <  30°C  i<  22°F! 

Air  temperoiure  readings  recorded  on  transient  ships  m  warm  tunny  weather 
appeo'  biased  toward  high  temperatures,  apparently  because  of  improper 
instrument  exposure  ond  ventilation  Despite  the  inaccuracies,  the  large  scale 
patterns  and  meon  gradients  of  the  isopleih  analyses  are  relatively  accurate 

The  temperoture  scale  of  the  groph  may  vary  in  both  range  ond  ctoss  inter vo) 

The  percentage  of  temperature  observations  greater  than  a  given  volue  con  be 
obtomed  by  sub'roctmg  the  cumulative  percent  frequency  of  that  volue  from  100% 
The  number  of  observations  ond  the  stondord  deviation  plus  the  plotted  points  on 
the  graphs  ore  based  on  those  observations  reporting  both  temperature  and  wind 
drrection  The  cumulative  curve  >s  bosed  on  oil  observations  reporting  temperature 
with  or  without  wind  direction 
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3  Air  temperature/wind  direction 
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Percent  frequency  ol  simultaneous  occurrence  ol  specified 
temperature  l*C'  and  wind  speed  knots' 

“ - !t*4  qI  aB  observoTiom  reported  remperohjrt  2  3° C  simuftoneousJy 

.d  wmd  s peed  ol  22  33  Irts 

■  -  •  Indicates  <5%  but  >0 

-Number  of  observations 


Map  -  Air  temperature  extremes  (°C) 


&SACK  IINE  Moximum  !99V  air  'emperoture  tJ*%  of  tempero'u'es  were  greater 
than  ihe  given  value 

BLUE  UNE  M-mmum  ,t%'  a ■  r  temperature  'IS  of  temperatures  were  eguol  'o 
or  lest  than  the  given  volue) 


The  graph  con  be  used  to  determine  the  extent  of  human  discomfort  from  the 

combined  effects  of  extreme  heot  or  cold  and  winds  or  to  estimate  the  likelihood 
of  superstructure  'Cing  tcmg  potential  increases  as  the  oi'  temperature  drops 
below  freezing  and  the  wmds  maeose  above  10  knots  .12  mph|  ond  "toy  become 
quite  severe  with  temperotu'es  equal  >c  or  less  thon  9*C  llb'F)  and  wmds  equal 
to  or  greater  than  34  knots  139  mph 


King  Salmon 

wiNL’  5*tr;.  •  *  ' 

*E"P  :  *c  >  |  r, 

?  4  :n  : :  •  *  -4 

o*  o*  ^  r  T 

10.11 

6  ♦  •  *  r 

8.5 

6 .  ’ 

%  *.  *(  : , 

‘ili- 

— lx* 

;  *  4 "  $  "  ;  * 

i  s  4  ; 

2-1  ; 

2 

4.3 

2  4  { 

■f>.  5 

i 1  3  ; '  •  l 

*  ■ 

9  2 ;  i  i  i 

6  4  4C 

3 1  3.  1  . 

3*  ■?:"  6*  _r 

C  7ll  •* 
~t  "i"  t]~  r 

.  A+  2 ,  , 

C  3*  % 

2  i  i“t '  eT- 


March 

106 


5  Air  temperature/wind  speed 


Fog/time  and  fog/wind  direction 


Map  ■  Fog 
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j  SlAC*  LINE  Percent  frequency  of  Occurrence  of  oil  fog 

BLUE  LINE  Percent  frequency  of  fog  occurring  without  preciprtohon 

j  Number  of  obtervot'Oni 

j  Bor  graphs  represent  percent  frequency  C*  .  ,  .  .  , 

1  fog  Without  prec  p.tat.on  for  .onoul  hour  Th*  »'•««•««  o'  observation*  report, ng  fog  with  precipitation  for  O  given 

J  g,0up,pg,  an<j  w,n<j  direction*  Oata  ore  based  P0'"'  '0"  by  computing  the  difference  between  the  two  onolyte* 

[  on  100*.  for  each  hour  group  and  direction 

j  •  indicate*  <  05'-  but  >0 

j-- 0  mdicote*  no  fog  occurred  with  the  w.nd 
j  direction 

j- - Data  show  that  IT*-  of  off  Nw  winds  were 

’  accompanied  by  fog  without  precipitation  1  i 
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6  Fog/time  and  fog/wind  direction 


I 


Cloud  cover/wind  direction 


^  “*  Toed  Cloud  Amount  t 

e»»—  Low  Clowd  Amour*  I 


Cumulative  percent  frequency  of  md«c®ed  cloud  omouni  equal 
to  or  less  than  the  amount  intersected  by  the  curve 


Cl®w®  *»OOHT  in  (KMtTNi^ - Number  of  total  cloud  observations 

*  i'  >  --  T- ~ I  ^  Obteurofions 


^  -  (77%  of  d I  med  doud  mmM  -we  <7/8) 

-  -  Ud%  of  df  W  doud  omm*  -wo  <2/81 

low  cloud  amount  Percent  frequency  of  obser 
|  l}***  vahons  from  eoch  direction  and  cdm  that  were  ac- 
'  [D-*'t  comporued  by  low  cloud  omounts  25/8  and  >7/8 

Low  cloudt  are  clouds  with  bacei  <8000  feet 

■  — - (28%  d  df  Sf  wetd  were  accompanied  by  low  doud  cm osmti 

>5/8  and  IdX  by  low  doud  meom*  >7/8) 

-An  asterisk  mdscdes  thot  the  percentage  it  bated  on  10-30  obser¬ 
vations  of  wind  direction,  total  and  low  cloud  amount  0  replaces 
bar  graph  when  no  low  cloud  omounti  >5/8  were  observed  with 
a  wind  direction  o«  cdm  0  or  bor  ii  omitted  when  number  ol 
observations  of  to<ol  ond  low  cloud  amount  from  a  wind  direction 
or  calm  it  leu  than  10 
-  Number  of  low  cloud  observations 


Map  -  Cloud  amount  thresholds 


8LACK  LINE  Percent  frequency  of  total  cloud  amount  52/1 
8LUE  LINE  Percent  frequency  of  low  cloud  amount  >5/8 


Since  the  number  of  observations  reporting  low  cloud  omouni  is  usually  lest  thon 
that  for  total  cloud  omouni.  somewhot  different  somples  moy  be  used  to  compute 
the  two  curves  on  the  graph  This  moy  lead  to  inconsistencies  where  low  cloud 
amount  oppeors  higher  than  the  total  cloud  omouni  Where  this  occurred  the 
groph  was  adiusied  m  fovor  of  the  total  cloud  by  mokmg  the  curves  coincide 
The  frequency  of  obscured  condtions  moy  be  determined  by  subtracting  the 
cumulative  percent  frequency  corresponding  to  8/8  coverage  from  100% 

In  computing  the  bor  graph,  obscurations  are  considered  os  8/8  coverage 
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7  Cloud  cover/wind  direction 


no 


Visibility/wind  direction 


Map  -  Visibility  thresholds 
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-Number  of  obterviVtont 

Cumufoliv*  percent  frequency  of  visibilities  lest  thon  the 
*  *is*W*y  intersected  by  the  curve 

-  -117%  of  d I  reported  were  <W  nouncoi  mdm 

The  table  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibly  <1  nautical  miles  versus  wind  direction 

-  •  usdscatet  <  5\  bu»  >0  0  indicates  that  no  visibilities  <2 
notPKoi  mile*  were  observed  wth  winds  from  a  direction  or  colm 
No  percentage  is  given  if  less  than  K)  observations  were  avadabte 
for  visibility  o«d  wind  direction  An  asterisk  indicates  that  the 
percentage  wot  based  on  10  30  observations  of  visibility  and 
11  wind  direction 


HACK  LINE  Percent  frequency  of  vtsibdmet  >5  nautical  mies 
BLUE  LINE  Percent  frequency  of  visibdoet  <2  noUhcal  mdes 


The  percentage  of  visibility  equal  to  or  greater  than  «  given  valve  can  be 
ob’omed  from  the  graph  by  subtracting  the  cumulative  percent  frequency  of  that 
volue  ftom  100*.  Vebilty  a*  sea  it  difficult  to  meoswre  because  of  the  loch  of 
reference  pomts  Alto  some  observers  seem  *o  'epori  reduced  visib'lmes  a>  night 
because  of  dorhneis.  ’hough  ilwt  tendency  hot  abated  in  recent  yea's  The 
coarseneti  oi  ihe  coding  intervals,  however,  tends  to  minimize  serious  busses  <n  the 
memorized  doto  Visibilities  grao'tr  than  25  nmi  should  be  interpreted  cautiously 
becouie  'he  earth  t  curvature  mates  it  impossible  lo  see  25  mi  hornontoily  from 
the  bridges  ot  most  ships 
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8  Visibility /wind  direction 
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Wind  speed/direction 


Map  ■  Wind  speed  thresholds 
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Direction  Frequency  (top  scole)  Bom  represent  percent  Frequency  0*  winds  observed  From  eoch 
direction  Speed  Frequency  (bottom  scale!  Printed  Figures  represent  percent  Frequency  oF  wind 
speeds  observed  From  each  direction 

^  „ - - - (4%  of  eM  winds  were  from  Me  N.J 

o  i»fr>  M>__ac  so  so  >o  so  soioq.  .nd*,*,,  <5%  but  >0 

N p  .  4  4  *  i-  4 v *...*4'...  _  —  (1%  gf  of  winds  were  from  the  S  with  g  speed  22-77  knots.) 

'"p*j*j,4*i*t*t*  ’*  P  '  .  TF*e  scalar  meo"  speed  wos  9  4  knots 
P**,  *  ,,  ,0*  *  *  *  ’  j  ‘  '/  T  ■  Number  oF  observations 

|  *  1  ^  /  ‘  ,  -(>%  of  winds  from  a#  Mrections  hod  wind  speed  >48  knots ) 

PT  -  WIND  SPEED  INTERVAL  (KNOTS! 


7  11  17  22  28  34  41  48* 

Printed  scole  on  bottom  of  chon 


BLACK  LINE  Perce"*  Frequency  oF  wind  speed  <10  knots  1512  mph) 
BLUE  LINE  Percent  Frequency  oF  wind  speed  >34  knots  (>39  mph] 


The  Kolor  mean  wind  speed  on  the  graph  is  bosed  on  the  number  oF  observations 
reporting  a  wind  speed  with  direction  The  sum  oF  the  totals  line  provides  the 
cumulative  percent  Frequency  oF  wind  speed  below  a  selected  threshold  value  le 
the  example  graph,  71%  of  alt  winds  were  less  thon  17  knots  (20  mph) 
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9  Wind  speed/direction 
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9  Wind  speed  thresholds 


vP/. 


Marin*  Araa  C 

0  1C  20 

30  4 0  so  so  “o  s:  soioo 

ne  yy^ 

.  3  -  *  <  • 

£ 

2  3  3  2  :  •  ♦ 

Sf^,1 

3  3  2  2  ]  .  • 

5  laa 

2  2  2  1!.. 

Sh  b^|  1 

<.  t  1  .  •  » 

w  y»  1 

' 

NW 

c»l"  a3 

If.-  0036 

T3T«lS  ^5 .1 : 

0  2  3.1 8  1  3_0  3  .  . 

0  4  " 

It  17  ?2  20  34  4i<9- 

wiNO  SPEE0  i KNO’S  ! 

Marina  Araa  D 


0  10  20  30  4Q  SQ  6Q  7Q  80  90  !  00 

N  2  3  2  2  ~.  .' 

E  ^ 1  ?  .  2  2  1  11  4 

£  Cl  2  3  2  2  I  l  .  .  1 

f  E1  2  2  4  2  I  I  . 

5  L^I  2  3  2  2  I  I  . 

w  2  3  3  2  I  I  *  .  ] 

H  3  3  3  2  2  !..' 

H  yy  1  2  2  2  1  I  .  .  . 

19.0  3500  j 

S  Lj  8  15  20  19  15  9  1  3  I  1 
0  4  7  1  1  I  7  22  28  34  4]  40.  " 

MIND  SPEED  i KNOTS  » 


SnL^I  2  2.3  2  1  l  .  ♦ 

[?  3  3  2  2  1  *  ^  ♦ 

NM  2  3  2  2  1  1  *. 

CfiLH^^  „  j8‘2  bS3< 

TOTRLS  1  «  .  8 .14.22.19.16.10  S  11 
0  4  7  J]  17  22  28  34  4140. 
MIND  SPEED  (KNOTS) 


March 

115 


Low  cloud  ceiling/visibility 
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Percent  frequency  ot  tin- uhoneout  occurrence  ©I  lpeC>lied  low 

cloud  ceilings  hundreds  ol  lee*'  ond  visibilities  naui>col  •*»»!•*. 

low  cloud  Coding  he-ghts  oca  estimated  Iron  the  he-ghi  ol  low 
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•  mdicoias  <  *  %  but  >0 
-Number  ol  observolions 


Map  ■  Low  cloud  ceiling  and 
visibility  thresholds 


SLACK  IINE  Percent  frequency  ol  low  cloud  ceiling  >'000  lea'  or  n< 
>Ow  cloud  ceiling  ond  visibility  >5  nouticol  mil  as 
BLUE  LINE  Percent  frequency  ol  low  cloud  ceiling  <600  laa<  ond  < 
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12  Low  cloud  ceiling/visibility 
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Fog/air-sea  temperature  difference 


Bo's  show  iha  percentage  o f  observations  with 
-  Fog  without  Weopito'iont  )or  each  Air  $eo 

lemperoiur#  difference  category  Plotted 
numbers  indicate  the  percentage  of  observations 
m  each  Air  Seo  temperature  difference  category 

__  _ - - - 122  7\  of  ott  observations  hod  Air  Seo 

temperature  difference  of  ■  I  *C  j 

__  _  —  —  1 19%  of  oil  observations  with  Air  Seo  temperature 
difference  of  -I  *C  were  accompanied  by  Fop 

without  Precipitation1 1 

||  J  itid.cotes  <03%  but  >0 

vaimm  ihan  s*a  '  0  indicates  no  fog  with  the  Air  Seo  temperature 
difference  cotegory 
o  surface  temperoture  (*CI 


Map  -  Mean  sea  surface  temperature 

Seo  surfoce  temperature  is  recorded  frequently  in  marine 
observations,  the  vorious  methods  of  recording  lend  to  decrease 
the  reliability  oi  mdividuol  values  Despite  the  inaccuracies,  the 
large  scole  potterni  and  i*e»n  gradients  of  the  isopleth  analyses 
ore  relatively  accurate 
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14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 


Sea  surface  temperature 


- - -  Number  of  observations 

Cumukttive  percent  frequency  of  seo  surloce  temperatures 
equal  to  or  test  than  the  temperature  interjected  by  the 

~  {60%  0/  dl  observed  teo  surface  temperatures  o'er*  <2 1 *C  or 


S  Standord  deviation  of  teo  surface  temperatures  !*Cl 

—  BLACK  LINE  Maximum  {99%)  teo  surface  temperature  !*C)  11%  of 
*  *  1  the  temperatures  were  greater  than  the  given  voluel 

BLUE  LINE  Minimum  (1%)  tea  surface  temperature  (’Cl  (1%  of  the 

temperatures  were  equal  to  or  lets  than  the  given  value! 
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Map  ■  Sea  surface  temperature 
extremes  CCT'v'^i  v 

The  percentage  *(  temperotujpe^reofer  thoi.  o  (f»ea  volue  con 
be  plained  (rom'Lbe  prapMsy  subtracting  the  cumulative 
hpqueocy  of  tM>  voM'from  100%  TVe  number  of  observations 
and  the  tiond^d  deviation  ore  based  on  ofl  obse**otiors»  reporrmi 
SM  surface  temperature  The  aepfelhs  representing  extreme 
conditions  shflw  the  moiuriiwn  [P9%]  ond  the  minimum  (1%)  levels 
of  tea  turf^e  Semperotur#  The  variout  methods  of  recording  the 
tea  surface  temperature  tend  to  decrease  the  reliability  of  the 
individual  values:  Gradients  ond  refghve  values  of  the  is0pl#hs. 
however. ^are  considered  reliable  * 
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height  epimatet  or#  very  (objective  ond  depend  upon  the 
ob*erver  *  experience  and  the  (ue  of  the  *hip  from  which  the 
/ obtervation  i*  token  Wove  height*  lend  to  be  (lighriy  underefti- 
moted  by  obterver*  on  trontient  thipi  A  correction  foctor  of  I  I 
wot  tuggewed  (Hogben  and  Lumb  1967)  ond  ha*  been  verified  by 
preliminary  work  at  NCC  Doto  in  ihit  otlai,  however,  have  not 
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f*-  venhed  by  preliminary  work  at  NCC  Data  in  this  ottos,  however, 
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17  Wave  height  thresholds  (hazardous) 


Marina  Araa  D 

.  v  . 

>-■' 

•  U  0  V 

1  '88 

Marina  Arm  E 

f[ h : nr 

HE!3-r  *  * 

t  :?f  i"  ON  OS  • 

;? 

::  i3  •:,*  : *»L. 

0  -b  b  1 

G)  0  r 

7  Zb  h  1  3  8 

4  1  * 

3  1  j  I 

}  3.S :  2  6  d 

«  b-b  ♦  '  2  3 

/  1  1  • 

*  J 

6  7.b  0  ♦  ♦  • 

8  9  b  0;  a'  • 

'  -1-  f  -  t 

*10.  01  0,  a! 

....  L  -1  i  J 

•  .  ♦:  *,  0: 

*!  4:  •]  °1 

3758 

March 

127 


Legand 


Persistence  of  visibility  <2  n.  mi. 


Hours  duration  of  events  Doyt  intervaf  between  events 

Cumulative  percent  frequency  of  hours  duration  eqwol  to  or  lets  than 
the  number  of  hour*  intersected  by  the  solid  curve 

-  —  -  -  MO*' 4  of  the  events  had  o  duration  <2W  hours  ! 

Cumulative  percent  frequency  of  days  interval  between  events  equoi  <o 
or  lest  thon  the  number  of  days  intersected  by  the  broken  curve 

- - IM*'«  of  the  events  were  followed  by  J»**  rmnf  m  2$  days  or  lea. ! 

The  moximum  v duels  1  of  houts  dutotion  ond  or  the  doys  mletvol  will 
be  displayed  when  the  groph  limes  ore  exceeded 
Durations  and  mtervolt  for  a  particular  month  extend  from  the  time 
they  begin  lor  the  first  of  the  month  if  already  in  progress  I  and  are 
terminated  at  the  octuol  ending  time,  regardless  of  what  month  thot 
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21  Persistence  of  wind  ^20  kts, 
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Precipitation/ wind  direction 


Map  -  Precipitation 


Buhta  Providaniya 


Percent  frequency  pi  lurioce  Wind  pbtervotionl  from  eoch  direction 
ond  calm  thot  were  accompanied  by  precipitation.  subdivided  i«o  liQu«d  *' 
(including  freezing  ram  and  freezing  drizzlel  and  mow 


Percentage  of  pretent  weather  observations  reporting  precipeotio 
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An  attecitk  m  the  column  for  a  given  direction  io»  cole*'  indicate 
rha'  'he  percentage  «oi  bated  on  10  30  obtervo'iont  o'  present 
weather  and  wind  direction 

0  replacet  bar  when  no  pcecipito.ion  wot  obterved  with  wndt 
from  o  given  direction  (at  calm)  No  bor  graph  it  presented  <i 
l«tt  than  10  obtervationt  containing  pretem  weother  were 
reported  far  a  given  direction  to>  calm1 


SLACK  LINE  Percent  frequency  of  observations  reporting  precipeatio 


Of  all  'he  element!  recorded  <n  historical  marine  obtervationt.  precipitation  it  one 
of  those  moil  tubtect  to  interpretation  error.  Irom  coding  procticet.  observers 
preference  tor  certom  pretem  weoihe'  codes  ond  other  biotet 
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BIAC*  UN£  Percent  *>agwan(y  ot  piacipiionon  obtervotiom  reporting 


The  percent  frequency  ot  obt«'*oi>oni  reporting  mow  tor  a  given  pOir 
oa  determined  by  multiplying  (ha  parcani  frequency  o*  ob»e'vOtiont 
reporting  precipitation  mop  I  1  with  rhpi  ot  p'ac ipitotipn  obi#t vohont 
reporting  m«w  mop  7  ! 
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Air  temperature/wind  direction 

-  -  -  -  Numb*'  ol  obi('«o<«nt 

XCu»Joi'>e  percent  '•*Quen<»  o'  'empe'  i>ures  eguot 

to  oi  lest  *hon  the  temperature  .nter sectea  by  th*  curve 

f  _  -  '  ?0  o I  all  i**"o«*o>vr*t  -m  5*03  C  o'  530  5 

'  i  S  S>a*dord  delation  o'  C 

'*  Megn  ’empe'aiu'e  'or  each  wnd  d-rec'ion  cO>m  o*>cJ  'O'  datu 

I  tomljinn  are  represented  Cy  da't 

,  .**•  With  NW  winds  rfc«  m»or  '•mp*«o»u'e  was  9  4  C  0'  48  9  f 

'r»d'Cor*\  >hor  tn*  w«an  temperature  Spr  O  direction  O'  colm  «*Q1 


Map  -  Air  temperature  mean  and  thresholds 

BlAC*  LINE  Percent  '.eg**",:,  o‘  remperoture  <0JC  <32aF 
RED  l'*<E  Mean  O''  'entpero'ur*  “C 

BLUE  line  Pe-cenr  '.egoen-,  y  -m d  <MI  temperature  <  30"C  <  22‘F 

A.r  'empe'a'j-e  read.ngj  recorped  on  'rgnjiem  ships  in  «a»m  iunn>  wea,he' 
appear  bosed  'award  high  temperatures  apparently  becousf  a*  improper 
■  itytuirtn'  e*posv<e  and  ->en<>lonon  Despite  'he  "<ouuiociei  'he  large  scare 
patterns  and  mean  grod  en's  o'  the  'sopie'h  analyses  ore  relatively  occu'o*e 

Tne  >empe>o'u'e  scale  or  >he  graph  may  vary  in  both  range  and  closs  interval 
The  percentage  o'  rempe'o'w'e  Observations  greater  than  a  given  value  can  be 
obtained  by  subtracting  the  cumulative  percent  treauency  o’  'hat  value  tram  100'. 
The  number  ot  observations  and  the  slando'd  deviation  plus  'he  olofted  oo*nfi  on 
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3  Air  temperature/wind  direction 
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Perceni  frequency  of  nmukomo'ii  occurrence  o*  specified 

temperature  C  1  and  *'"d  speed  (knoti) 
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Map  ■  Air  temperature  extremes  (°C) 
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BlUE  UNE  MintAuw  1*.1  air  *e"ipera>ure  1‘c  ol  temperatures  were  equal  'a 
o'  let*  than  the  given  volue 


The  graph  ton  be  used  »o  determine  the  extent  o'  human  d>scom'ort  'rom  the 
combined  effects  ol  extreme  hear  o>  cold  ond  winds  or  to  estimate  the  likelihood 
o!  superstructure  >c>ng  Icing  potential  increases  os  the  air  temperature  drops 
below  'reeling  ond  the  winds  mcreose  above  10  knots  12  mphl  ond  may  become 
Quite  severe  with  temperatures  equol  to  o<  less  than  9*C  !16’F)  ond  winds  equal 
to  or  greater  than  34  knots  '39  mph 
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5  Air  temperature/wind  speed 


L•*,n<,  Fog/time  and  fog/wind  direction 
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7  Cloud  cover/wind  direction 


Visibility/wind  direction 


Map  -  Visibility  thresholds 
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/  *  visibility  intersected  by  the  curve 

J  - (37%  of  wubfAet  reported  were  <W  nouhcai  mia*  1 

i  /  The  table  below  the  groph  indicates  percent  frequency  of 
A.'  occurrence  of  visibility  <2  nautical  m.Jes  versus  wind  direction 

f-  ,  -j  -  •  indicates  <  5%  but  >0  0  indicates  that  no  visibilities  <2 

' '  'I  nautical  miles  were  observed  with  winds  from  a  direction  or  calm 
-  ,  ,  No  percentage  <t  given  if  less  thon  10  observations  were  ovoiloble 

'  ’  '  '  for  visibility  and  wind  direction  An  asterisk  indicates  that  the 

f  1  i  p-j  percentage  was  bosed  on  10  30  observations  of  visibility  and 
i*  10  i  |  *  1  wind  direction 
At  MltfS  . 
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Bt ACk  UNt  Percent  frequency  of  visibilities  >5  nouticol  miles 
BIU£  UNf  Percent  frequency  of  visibdmei  <2  nouticql  miles 


The  percentage  of  visibility  equal  >c  or  greater  than  o  given  value  can  be 
obtained  from  the  graph  by  subtracting  the  cumulative  percent  frequency  of  'hot 
value  from  100%  Visibility  oi  seo  is  d't*'Cult  to  meosvre  becouse  of  the  lock  of 
reference  points  Also,  some  observers  seem  to  report  reduced  visibilities  at  night 
becouse  of  darkness,  though  this  tendency  has  abated  m  recent  years  The 
coarseness  of  the  coding  mtervols,  however,  tends  to  minimize  serious  biases  m  the 
summonsed  data  Visibilities  greater  thon  25  mu  should  be  interpreted  coutiously 
becouse  the  earths  curvature  mokes  it  impossible  to  see  25  rum  horizontally  from 
the  bridges  of  most  ships 
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8  Visibility /wind  direction 


Wind  speed /direction 


Map  ■  Wind  speed  thresholds 
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Direction  frequency  flop  Kale)  tars  represent  percent  frequency  of  winds  observed  from  each 
direction  Speed  frequency  (bottom  scale)  Printed  figures  represent  percent  frequency  of  wind 
speeds  observed  from  each  direction 


- - (4%  of  a*  wmd»  wwe  from  the  N  J 

£$■  •  indicates  <  5%  but  >0 

. .  -  -  ',1%  of  off  winds  were  from  the  S  w*h  o  speed  22  27  knots  I 
~  -  T‘  •  scofor  mean  speed  was  9  4  knots 
-Number  of  observations 

__  -(F%  of  wmds  from  df  dWechOns  hod  wind  speed  >48  knots.] 

WIND  SPEED  INTERVAL  (KNOTS) 

I  1  0  3  i  46  I  7  101  11  lfe |)7  21122  27126  33)34-4014)  47|  >461 
l  0  4  7  It  17  22  28  34  41  48- 

1  Printed  scale  on  bottom  of  chori 


BLACK  LINE  -  Percent  frequency  of  wind  speed  £10  knots  '£12  mpK 
BLUE  LINE  Percent  frequency  of  wind  speed  >34  knots  i>39  mph 


The  scalar  meon  wind  speed  on  the  graph  is  based  on  the  numbet  o'  ob»*> » ceions 
reporting  a  wind  speed  with  direction  The  sum  of  ihe  lo'als  tine  piov>dei  •*>« 
cumulative  percent  frequency  of  wind  speed  below  o  selected  rhieshold  »oiw.  m 
the  example  graph.  71%  of  oil  winds  were  less  than  17  knots  :20  mph 
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10  Vector  mean  wind 


April 


11  Wind  speed/diurnal  variation 


Low  cloud  ceiling/visibility 
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Percent  Irequency  of  nmullanaoui  occurrence  ol  specked  low 
cloud  ceilings  ;hundreds  of  feet  and  visibilities  .nauticol  miles! 

Low  cloud  c filing  heights  are  iiimo'td  I'om  the  h«.gh»  of  low 
clouds  ‘h>  when  low  cloud  omoun*  !Nh  <f  ?5  8 


Obscurations  oc*  included  unde'  ceding  0  <1  5 
N  C  no  ceilmgi  includes  base*  of  clouds  2" 8000  lee*  os  w*ll  a 

occurrences  of  Nj,  <5  8 

"  ~  -  -'2*'.  of  oH  observations  reported  ceding  >5000  bu*  <2000  feet 

pmutaneovtiy  with  >«W<y  >5  but  <10  naAxol  milt 

'  ~  ■  mdicotes  <  5*o  but  >0 
-  -  -Number  of  observations 


Map  ■  Low  cloud  ceiling  and 
visibility  thresholds 


BLACK  LINE  Percent  frequency  of  low  cloud  ceding  >1000  *eet  lor  "< 
low  cloud  ceiling  o»d  visibility  >5  noutical  miles 
BLUE  LINE  Percent  frequency  of  low  cloud  ceding  <600  fee'  ond  < 
v.$ibil't»  <2  nou><col  miles 
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12  Low  cloud  ceiling/visibility 


April 


Fog/air-sea  temperature  difference 


Bar*  show  the  percentage  of  observations  with 

Fog  'without  Precipitot>on‘  for  each  A.r  Seo 
temperaiure  difference  category  Plotted 
number!  indicate  the  percentage  of  observation! 
'«  each  Air  Sea  temperotyr*  difference  category 

—  '2 27%  of  off  observation!  hod  Air  Seo 
»empero»ure  difference  of  - 1  “C  i 

-  —  ‘19%  of  oil  observations  with  Air  Seo  temperature 

difference  of  •  I  “C  were  accompanied  by  Fog 
■  without  Precipitation)  ) 


OOilt  imam  jr«  «ie  wAiwit  (man  sea  0  indicates  no  fog  with  the  A.r  Seo  temperoture 
4  difference  category 

BLACK  LINE  Mean  seo  surface  temperature  !*C) 


Marin*  Araa  B 


Liu 


Marine  Araa  D 


uilill 


14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 


Sea  surface  temperature 


Marine  Area  A 


Marine  Area  B 


15  Sea  surface  temperature  extremes 


nd  Wave  height/direction 

Direction  frequency  itop  icoieJ  Ban  represent  percent  frequency  of  »o»e»  from  eoch  direction 

Height  frequency  ibottom  scale!  Printed  figure*  'epretent  percent  frequency  of  wove  height* 

*  obierved  from  each  direction 


BLUE  LINE  Percent 


L  -  -  -  of  off  wave*  were  from  the  S  with  herghU  from  6-75  meten  i 


,  -  (2%  of  the  wove*  from  off  direction*  had  height*  >10  meter*  ) 


WAVE  HEIGHT  INTERVAL 


Printed  icaie  on  bottom  of  chart 


frequency  of  wove  height  <1  5  mete'*  (<5  feet] 
frequency  of  wave  height  <2  5  meter*  f<8  leet 


Map  *  Wave  height  thresholds 

(nonhazardous  sea  conditions! 

Indetermmote  direction*  ore  combined  with  colmt  m  the  direction 
tcoie  ot  the  graph  (they  con  be  distinguished  by  consulting  the 
height  tcoie)  The  number  of  observation*  n  from  all  observation* 
reporting  both  wove  heghl*  ond  directions  The  higher  of  the  seo 
wove  or  swell  wove  wos  selected  for  summarization  If  the  height 
were  equol  the  wo«e  with  the  longer  period  was  selected  Wave 
height  estimates  ore  very  subjective  and  depend  upon  the 
observer  s  eipenence  ond  the  size  of  the  ship  from  which  the 
observation  is  token  Wove  heights  tend  to  be  slightly  underesti 
mated  by  observers  on  transient  ships  A  correction  foctor  of  1  I 
«vos  suggested  IHogben  ond  lutnb  1967)  and  has  been  verified  b 
prelimmory  work  ot  NCC  Doto  in  this  olios,  however,  hove  not 
been  adjusted 
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Marine  Atm  E 


0  10  20  30  40  SC . 50J0.  8CJ 
,1_L  3  3  1  ♦  ♦ 


^5  643* 

2  710  4  3  I 


TOTALS  1  9  32  3 M  5  1  0.  2  «  « 

0  1  2  3  4  6  8  1 0  * 

HOVE  HEIGHT  (METERS) 
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16  Wave  height  thresholds  (nonhazardous) 


Wave  height/period 


Marina  Araa  A 


Marina  Araa  B 


Percent  frequency  of  occurrence  of  wove  period  ond  height 


—  •  indicate*  <  5%  but  >0 
—  Number  of  observations 

1  Wave*  am  selected  on  the  basis  of  the  higher  of  seo  ond  swell 
when  both  ore  reported  If  both  heights  are  equol.  the  wave  with 
the  longer  period  <s  selected 


BLACK  LINE  Percent  frequency  of  wave  height  >3  5  meters  (>J2  feet) 
BLUE  LINE  Percent  frequency  of  wove  height  >6  meters  IS20  feet) 

BLUE  NUMBER  Maximum  observed  wove  height  (meters) 


Buhta  Provid4>iya* 


■"N  '  ,Norttiaa«  Capa 


Map  -  Wave  height  thresholds 
(hazardous  sea  conditions) 

The  higher  of  the  seo  wove  or  swell  wave  wos  selected  for 
summarization  ft  the  heights  were  equol,  the  wove  with  the  longer 
period  wos  selected  Wave  height  estimates  are  very  tubtective 
and  depend  upon  the  observer  s  experience  ond  the  size  o’  the 
ship  from  which  the  observation  is  token  Wave  heights  tend  to  be 
slightly  underestimated  by  observers  on  transient  ship  A  correction 
factor  of  1 1  was  suggested  (Mogben  ond  Lumb  1967)  ond  hot  been 
verified  by  preliminary  work  at  NCC  Data  in  this  olios,  however 
have  not  been  odiutted 
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17  Wave  height  thresholds  (hazardous) 
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Legend 


Persistence  of  wind  £10  kts. 


Hours  dwrotion  ol  ivtnli  Days  mfar  * o I  bafwaan  ovoms 

Cumula'<«*  parcani  i>»qu#ncy  ot  hours  duraiio"  aquol  to  or  lass  tKon 
iha  numb#'  of  hours  miarsactad  by  rha  (olid  tu'va 

-  -  o<  tha  a-rants  Kod  o  durohon  <2)6  twain  J 

Cumubtiva  parcam  fraqvancy  of  doys  mlarvol  baiwaan  avants  aquol  to 
or  lass  'ban  lha  numbar  ot  days  miarsactad  by  the  broken  curve 
- - *'«  of  the  aranM  wart  followed  by  one  Aar  ever*  m  26  doys  or  fats  ! 

Tha  moximum  volue(s)  of  hours  durohon  ond  or  lha  doys  mlarvol  will 
ba  displayed  whan  iha  groph  limits  ora  exceeded 

Durohons  and  mtarvolt  for  a  porticulor  month  airland  from  tha  lima 
thay  bagm  (or  tha  first  of  lha  monlh  if  olraody  m  prograssj  ond  ora 
tarmmoltd  ol  lha  oduol  andmg  tima,  ragordlass  of  what  month  that 
moy  be 


—  Numbar  of  obsarvotions 
Top  ond  bottom  icolas  on 


inobla  lo  ollow  for  voriotions  m  lha  doto 
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20  Persistence  of  wind  210  kts. 


Precipitation/ wind  direction 


Percent  frequency  of  surface  wind  observotioni  from  each  direction 

ond  calm  that  were  accompanied  by  precipitation,  Subdivided  into  liquid  type 

(including  freezing  ran  and  freezing  drizzle)  and  mow 


Percentage  of  present  weather  obiervo'io 


—  -  134%  of  Nf  wmdb  were  octompomed  by  precipitation.  of  wtwdi 
MX  woe  iqwd  and  20X  wot  mow 

An  atfenili  m  the  column  lor  a  given  direction  (or  colmi  indicates 
thgi  the  percentage  wtn  based  on  10  30  observations  ol  present 
weather  and  wind  direction 

0  replaces  bar  when  no  precipitation  was  observed  with  winds 
from  o  gi«en  direction  (or  calm)  No  bar  graph  n  presented  il 
less  thon  10  observations  containing  present  weolher  were 
reported  lor  a  given  direction  (or  colmi 


Map  ■  Precipitation 

BlACK  LINE  Percent  frequency  of  observations  reporting  precipeo*ion 


Of  oh  the  elements  recorded  m  hiito'ico*  morme  observations,  precipitation  is  one 
ol  those  most  subiect  to  interpretation  error,  irom  coding  produces,  observers 
preference  for  cer'o-n  present  weother  codes,  and  other  bioses 
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1  Precipitation/wind  direction 


Nikolski 


Morin*  Art*  A 


Marin*  Ant  B 


Air  temperature/ wind  direction 


-  Number  of  observations 


Cumulotive  percent  frequency  of  tempe'otures  equal 
/  to  o>  le»  <hon  the  lemperoture  intersected  by  the  curt 

- 170%  of  o»  tempem*re«  -ere  <K)3  *C  or  <X>  S  V  1 

$  Siondord  de*.otion  o<  temperatures  "C1 

m ear  lempe'aiure  for  each  wmd  direction,  calm  and  for  oil  dai 
combined  o»e  'eptesented  by  dots 


indicates  rhat  the  mean  temperature  for  o  direction  or  calm  « 
computed  from  10  30  observations 

the  meon  temperature  i  omitted  when  lets  rhon  10  obtervat<o 
for  o  direction  o'  calm  were  o*oiloble 


Map  ■  Air  temperature  mean  and  thresholds 

SLACK  LINE  Percent  frequency  of  lemperoture  £0*C  (£32*f ) 

RED  LINE  Mean  oir  temperature  (*C 

BLUE  LINE  Percent  frequency  of  wind  chill  temperoture  <  30*C  l£  22*FI 

Air  temperature  readings  recorded  on  transient  ships  m  warm,  tunny  weother 
oppeor  biased  toward  high  temperoluret.  apparently  because  of  improper 
instrument  esposur#  and  ventilation  Despite  the  inaccuracies,  the  lorge-scale 
patterns  and  mean  gradients  of  the  isopleth  analyses  ore  ralotivaly  accurate 

The  temperature  scale  of  the  graph  may  vary  m  both  range  and  clots  intervol 
The  percentage  of  temperature  observations  greater  than  o  given  volue  con  be 
ob'omed  by  subtracting  the  cumulative  percent  frequency  of  that  value  from  100% 
The  numbe'  of  observations  ond  the  standard  deviation  plus  the  plotted  points  on 
the  graphs  are  based  on  those  observations  reporting  both  temperature  ond  wind 
direction  The  cumulative  curve  >s  bosed  on  all  observations  reporting  lemperoture 
with  or  without  wind  direction 
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3  Air  temperature/wind  direction 


Nikolski 


Marios  Area  B 


:  bulb/relative  humidity 


Cumulative  percent  frequency  of  v»e<  bulb  temperature!  equal 
to  or  lets  than  ihe  rempe'olure  intersected  by  tbe  curve  nop  scale' 


-180%  of  oH  observed  ■»**  bvlb  temperatures  were  <I?5“C  o 
54  5°F 


Map  ■  Mean  dew  point  temperature 

BLACK  tINE  Meon  dew  point  temperoture  l*C! 


The  obse'votion  count  of  the  graph  reflects  those  observations  reporting  both  a>r 
and  wet  bulb  temperatures  both  ore  required  in  computing  the  relative  humidity 
The  percentage  of  observations  of  either  element  greater  than  a  given  value  can 
be  obtamec)  by  subtracting  the  cumulative  percent  frequency  of  'hat  value  from 


Cumulative  percent  frequency  ol  relotiv#  humid* 
or  lets  than  the  humidity  intersected  by  the  curve 


(bottom  scale' 


Relative  humidity  "s' 

us"  *  -(30%  of  otl  observed  refadve  were  <74%  I 
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4  Wet  bulb/relative  humidity 


Air  temperature/wind  speed 


Percent  frequency  of  simultaneous  occurrence  of  specified 
temperature  (*C)  and  wind  speed  (knots) 


■ - ll\  of  at  otwwrtow  reported  (emperrture  2-3*C  smJtaneouxfy 

wrfti  wind  speed  of  23-33  kts ) 

-  -  •  indKates  <  5%  but  >0 

—  Number  of  observations 


Map  •  Air  temperature  extremes  (°C) 


BIACK  LINE  Maximum  1 99*/. I  o>r  temperature  (1%  of  temperatures  were  greater 
fhon  the  given  volue) 

BLUE  UNE  Mirumum  (l%!  air  temperature  (1%  of  temperatures  were  equal  la 
or  less  than  the  gwren  value) 


The  graph  con  be  used  to  determine  the  extent  ot  jman  discomfort  from  the 
combined  effects  of  extreme  heat  or  cold  and  winds  or  to  eshmete  the  likelihood 
of  superstructure  King  Icmg  potential  increases  os  the  otr  temperature  drops 
below  Ireesmg  ond  the  winds  increase  above  10  knots  (12  mph}  and  may  became 
quite  severe  with  temperatures  equal  to  or  less  than  -9*C  (I6*F)  ond  winds  equol 
to  or  greater  than  5*  knots  (39  mphl 
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5  Air  temperature  extremes  (°C) 
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6  Fog/time  and  fog /wind  direction 
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11  Wind  speed/diurnal  variation 
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Air  temperature/wind  speed 
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I *e*rent  frequency  ol  simultaneous  occurrence  ol  specified 
temperature  -“C j  and  wind  speed  knots. 
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Map  •  Air  temperature  extremes  (°C) 


SLACK  line  Moaimum  1 99V  0>r  temperature  '1%  of  temperature*  were  greater 
thon  the  given  value) 

SLUE  LINE  Minimum  ‘l%1  air  temperature  '1%  of  temperalurei  were  equol  to 
or  less  than  the  given  voluel 


The  graph  con  be  uspd  to  determine  the  eatent  of  humon  discomfort  from  the 
combined  effects  of  eatreme  heal  or  cold  and  winds  or  to  estimate  the  likelihood 
of  superstructure  icing  icing  potential  mcreoses  os  the  on  temperature  drops 
below  freezing  and  the  winds  increase  above  10  knots  (12  mphj  ond  moy  become 
quite  severe  with  temperotures  equal  to  or  less  than  9*C  |16*F)  ond  winds  eauol 
to  or  greater  than  34  knots  139  mph) 


TEMP  1  »C 

2?7 2~ 

24.25 
22.23 
20*21 " 
18.19 
16.17 
14.15 
12.13 
10.11 


wiND  SPEED  IK'S: 

0-3  I  4- 10  1 1  -2!;22  33-  1  3. 


Cap*  Ne  wan  ham 

WIND  SPEED  1  HIS  1 

TEMP  (*Cl  I  0-3  I  4-10,11-21  22-33'  *  34 


5  Air  temperature/wind  speed 


21 


June 


210 


6  Fog/time  and  fog/wind  direction 
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cover/wind  direction 


213 


Lasand 


Visibility/wind  direction 


Map  ■  Visibility  thresholds 


Buhta  Provideniya 


'  *'  i*'0,  * wind  direction 

VISIHUTY- IN  NAUTICAL  MIL  CS 

/  *  *  M  ,  -113%  ol  trf  S 


*  visibility  intersected  by  the  curve 
,  -  -  !  37\  of  erf  vnitWihei  reported  were  <10  "outictd  m4e* 

The  'able  below  *he  graph  indicates  percent  ‘reauency  of 
occurrence  O*  vs.bilily  <2  nout-rol  miles  versus  wind  direction 

J  -  •  indicates  <  5*-  bu>  >0  0  indicates  that  no  visibilities  <2 

noutical  miles  were  observed  with  winds  from  a  direc*io>Aor  coin 
No  percentage  >s  given  il  less  'han  10  observations  were  available 
lor  visibility  o«d  »md  direction  An  asterisk  indicates  that  the 
—  percentage  was  based  on  10  30  observations  of  visibility  ond 
<J,wind  direction 


8lAC#  UNf  Percent  treouency  ol  visibilities  >5  noutico'  miles 
BlUf  LlNf  Percent  tiequency  ol  visibilities  <2  nauheo1  miles 


The  oe'centage  a*  i-iiWi'i  eovol  ’o  o<  greo'ei  than  o  given  value  con  be 
ob'a-ned  '»om  Itie  graph  by  Su©troc*mg  the  cumulative  percent  frequency  o*  'ho' 
value  ‘tom  100’  Visibility  o'  sea  is  difficult  'o  meosure  becouse  ol  the  (ock  o' 
reference  points  A1*©  some  observers  seem  to  report  reduced  visibii'hes  o'  night 
becouse  ol  dorkness  "hough  'his  tendency  has  obo'ed  m  recent  yeors  The 
coarseness  ol  'he  cod'ng  intervals,  however  tends  to  minimize  serious  biases  m  the 
siAnma'-ted  dato  Visibilities  greater  than  25  mu  should  be  interpreted  cau'ously 
because  the  earths  curvature  moles  •!  impossible  to  see  25  nm.  horijonrolly  ‘-am 
the  bndgei  ol  most  ships 


•  accompanied  by  mriWitiet  <2  noutKol 


Unataklaet 

1  '.‘p  l  Ifi  ‘  ’ 

*/  .  ; 

c,  .  .  •  »  i 

i  I.  ..  , 

4  •  * 

’ ;  r-r-T 

7  '  1  [ 

*:s:9i.  ; 

■  :  n  *jft  f 

:  i 

:  m  •/.  .  .  4 

N  Nr 

’  r  *  yj  Nh. 

King  Salmon 

i  00  ,  .  r 

6 1 3  6  : 

■e r:  •  y-  •  ■■ 

.  .■ . ,  . . 

K  *  •  r 

f  •  f 

4  ■  *  • 

i  • 

r  >  i 

..  .  /*' 

.  ,  X 

.  V 

.  A-t  • 

■ 

' 

•i  - S  '  1 

v  I  S  I  8  1 1  ! 

f  IN  npi,  t  irn,  m  ;  i  f  . 

«  : 

-»  i  n  7  i  :  b 

N  Nf 

'■F  A  w  Nh 

Cape  Romanzof 


V  |  T?  I  *4 1 1  ,  '  v  IN  Ntt 

5^/,  0  i  ' 

N  NT  ’  V  I  f  "  ’ 


v  i  : : b : s  ;  *  *  in  n«ut  i  *■.  m ; .  f.s 

iV-,  ih  ji  2'*  :  h  ?n  4  4 

N  Nt  £  5?  S  jH  W  NH 


June 


Visibility /wind  direction 
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Nikolski 
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8  Visibility  thresholds 
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Legend 


Wind  speed/direction 
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Map  -  Wind  speed  thresholds 


Buhta  Provideniya 


9  Wind  speed/direction 


L*g*nd 


Wind  direction/diurnal  variation 


June 


218 


June 


220 


11  Wind  speed/diurnal  variation 
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Legend 


Low  cloud  ceiling/visibility 


Map  •  Low  cloud  coiling  and 
visibility  thresholds 


Buhta  Provideniye 


Percent  Irequency  ot  simukoneout  occurrence  ot  leeched  low 


cloud  ceilings  (hundreds  of  fee*!  ond  visibilities  inouticol  miles! 

Low  cloud  ceiling  heights  ore  estimated  Irom  the  height  ol  low 
clouds  (hi  when  low  cloud  omount  IN),!  is  25  8 

Obscurations  ore  included  under  ceiling  0  <15 

N  C  (no  ceiling)  includes  bases  ol  clouds  28000  leet  os  well  ot 
occurrences  of  Nh  <5  8 

‘  ~ - 12%  ot  at  observations  reported  ceding  >  WOO  but  <  2000  feet 

satedtoneoueV  wdfi  wuUty  >5  but  <W  isouoctd  aides-! 

■  .  indicates  <  5%  bid  >0 
-Number  ol  observations 


Percent  ireautncy  ol  low  cloud  ceding  >1000  feet  lor  no 
low  cloud  ceiLng)  and  visibility  >5  nautical  miles 
Percent  frequency  of  low  cloud  ceiling  < 600  feet  ond  or 
visibility  <2  nautical  miles 
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12  Low  cloud  ceiling/visibility 
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14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 


Sea  surface  temperature 


Marine  Are*  B 


Number  o<  observations 

Cumulative  percent  frequency  of  sea  su'foce  temperature 
^  equal  to  o»  less  thon  the  temperature  interjected  by  the 


-  (d0%  of  all  obeervW  tea  surface  *emp*rafur*j  , 

<3S«*FI 


S  Standard  deviation  of  tea  surface  temperatures  IV1 

MACK  UNI  Maximum  (99%)  sea  su'foce  temperature  i*C!  (1%  of 
the  temperoturei  were  greater  thon  the  given  value) 

SLUf  UNI  Minimum  (1%)  tea  surface  temperature  (*C)  (1%  of  the 
temperatures  were  equal  to  or  lets  thon  the  given  vg 
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Map  •  Sea  surface  temperature 
extremes  (°C) 

The  percenloge  of  temperatures  greater  than  o  given  value  con 
be  obtomed  from  the  graph  by  subtracting  the  cumulative 
frequency  of  that  value  (tom  100%  The  number  of  observations 
and  the  standard  deviation  are  based  on  all  observations  reporting 
sea  surface  temperature  The  iiopielhs  representing  extreme 
conditions  show  the  moximum  (99%|  ond  the  minimum  (1%)  levels 
ol  seo  surface  temperature  The  vorioui  methods  of  recording  the 
sea  iurfoce  temperature  tend  to  decrease  the  reliability  of  the 
individual  votues  Gradients  and  relative  values  of  the  isopleths. 
however,  ore  considered  reliobfe 
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Wave  height/direction 


>00  teal*  Bari  represent  percent  •'tflmr 


t  o>  wave*  Irom  eo<h  direction 


eottom  scale  Printed  hgu'es  'epresent  percent  frequent 
^  observed  from  each  direction 


-  5%  of  all  waves  were  from  *e  N  : 


•  from  die  S  with  fie*ct>N  fro*  6  7  5m 


-  :2\  of  *h«  w<7»et  from  off  directioni  hod  heigh*  I  i  1C  meter! 
WAVE  HEIGHT  INTERVAL 

Tee.)  02  1  3  b  |  7  9_fjQ12i'3)9j20  25|26  32|  >33  I 
Meter ,  LO  JJjTmm  DU  4  5  5 16 >Hg  9TI>10  1 


cent  frequency  of  <*o»e  height  <1  5  meters  <5  leet 
cent  frequency  of  wove  height  <2  5meie>>  <8  feet 


•Not"-  (> 


^NonhMM  Cap* 


Map  -  Wave  height  thresholds 

(rtonhazardous  sea  conditions) 

Indeterminate  directions  ore  combined  with  colms  m  the  direction 
scole  of  the  groph  ;rhey  ran  be  distinguished  by  consulting  the 
height  scalei  The  numb*'  of  observations  it  from  all  observations 
reportmg  both  wove  heights  ond  directions  The  higher  of  the  seo 
wove  or  swell  wove  was  selected  for  suntmorijofion  If  the  heights 
were  equol.  the  wove  with  the  longer  period  wos  selected  Wave 
height  estimates  ore  very  subiecti*e  ond  depend  upon  the 
observers  experience  ond  the  sue  of  the  ship  from  which  the 
observation  is  taken  Wove  heights  tend  to  be  slightly  underesh 
mated  by  observers  on  transient  ships  A  correction  (actor  of  1 1 
was  suggested  (Hogben  ond  lumb  1967)  ond  has  been  verified  by 
preliminary  work  o>  NCC  Data  m  this  atlas,  however,  hove  not 
been  odtusted 
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Legend  Low  pressure  center  movement 
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Persistence  of  wind  >20  kts. 


Hour*  duration  of  event*  Dovi  interval  between  event* 

Cumulative  percent  frequency  of  hour*  duration  equal  to  or  lest  than 
the  number  of  hour*  intersected  by  the  solid  curve 

•  •  ;a0"«  of  the  event*  hod  o  durotton  5216  hour*  I 

Cumulative  percent  frequency  of  days  interval  between  event*  equol  to 
or  lets  than  the  number  of  doyt  intersected  by  the  broken  curve 


-  W‘i  of  the  event!  « 


e  followed  by  another  * 


The  maaimum  volueit1  of  hour*  duration  and  O'  the  days  interval  will 
be  displayed  when  the  graph  limits  are  exceeded 

Durations  and  mtervol*  to>  a  particular  month  extend  from  the  time 
they  begin  lor  the  first  of  it  e  month  if  already  in  progress:  and  are 
terminated  at  the  actual  ending  time,  regardless  of  what  month  thot 
moy  be 

-Number  o*  observations 
Top  ond  bottom  scales  g 


variable  to  allow  for  variation*  ns  the  data 
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Precipitation/ wind  direction 


Map  ■  Precipitation 


Buhta  Providaniya 


Ireauency  of  iu'*a<t  wind  observations  Irom  eoch  direction 

ti  that  ware  accompanied  by  precipitation.  subdivided  into  liquid  type 

a  freezing  ram  and  freezing  drizzle)  and  ingw 

-  Pei  cent  age  o)  present  weather  observations  reporting  precipitation 


"  —  134%  of  a#  NE  winds  were  occomporwed  by  preapeaTion.  ol  wfwdi 
14%  was  Itjutd  and  20%  wot  mow 

An  ottemli  m  rhe  column  lor  a  given  direction  lor  calm'  indicates 
thot  the  percemoge  was  bated  on  10  30  observations  ol  present 
weather  and  wind  direction 

0  replaces  bar  when  no  precipitation  wos  observed  with  wind* 
from  a  given  directtos  (or  calm)  No  bor  groph  is  presented  >1 
less  than  10  observation*  containing  present  weather  were 
reported  tor  o  given  direction  >or  colm) 


BlACK  LINE  Percent  frequency  ol  observations  reporting  preopitotion 


Ol  oil  the  elements  recorded  m  historical  marine  observations,  precipitation  it 
ol  those  most  subiect  to  interpretation  error,  from  cod,ng  practices  observers 
preference  for  certain  present  weather  codes,  ond  other  bioses 
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1  Precipitation/wind  direction 
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2  Precipitation  types 
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3  Air  temperature/wind  direction 


Buhta  Provtdamya 


Wet  bulb/relative  humidity 


Cumuloi'»e  percent  (f#quencir  of  wet  bulb  temperatures  equal 
lo  of  less  'ban  the  tempero'ure  intersected  by  the  curve  (lop  scole 


Cumulative  percent  frequency  of  relotive  humidities  equal  10 
0'  l«li  than  lb#  humidity  intersected  by  'he  cur**  bottom  scole 

_ .  ^  fielaii  v«  humidity  ■  “• 


'  Niimbti  o'  observations 


Map  -  Mean  dew  point  temperature 

BLACK  IINE  Meon  dew  pouv  lemperoiure  .‘C 


The  observation  couni  o'  'he  graph  rebec's  thoie  ob(*'vations  reporting  both  Uir 
and  «*et  bulb  temperatures  both  are  required  in  computing  the  relative  humidity 
The  perc<-  jg»  oi  observations  o'  either  element  greot*'  than  o  given  value  can 
be  obto>ned  by  subtracting  the  cumulative  percent  irequency  of  that  value  from 
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Buhta  Provide  my  a 

Air  temperature/wind  speed 

Map  -  Air  temperature  extremes  (°C) 

- 

WIND  S»UO  (kill 

? « ,  i.  i»i 

1  j  6  )  1  .  17  ’  - 

Percent  frequency  of  nmulioneous  occurrence  of  specified 
temperature  >  C  and  wind  speed  knots1 

BlACk  UN£  Mo'iitui"  99  O'*  'empe'Otu'e  1"  o*  'emperatu'es  *»•«  greoter 

•ban  the  g.«er  *oiue 

BlUfc  L'Nt  Minimum  v  0"  'empeio'ure  1 "  0*  'emper oiu'es  we'e  eauol  to 

r  * .  e.  ft.-ft* 

0  i,  0  0  0„ 

wirt  wind  speed  of  22  33  kti 

or  iess  ifian  the  g-«en  value 

•I  ft.  ft.  *.  M*  - 
V- -ft*  ft*  ft. 

htlrtk 
Trfririri:  . 

3J50-* 

-  .  indicates  <  S',  but  >0 

-  Number  of  observations 

the  graph  can  be  used  ’a  determine  rte  e»'ent  o1  human  discomfort  from  ifse 
combined  et'ecis  of  e<"e*e  heot  o>  cold  and  winds  or  to  estimate  the  likelihood 

0*  iupe»s''ucru'e  -ting  tc-ng  porenr.al  increases  os  the  o»  lemperoiVire  drops 
oelow  freexmg  and  the  winds  increase  obo»e  10  knots  12  mph  and  moy  become 
quite  seve'e  with  'empe'a'u'es  equo'  >0  or  less  than  9JC  16SF'  ond  winds  equol 
to  O'  g>ea>e>  than  34  knots  39  mph 
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5  Air  temperature/wind  speed 


Fog/ time  and  fog/wind  direction 


Map  •  Fog 
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1 1 1  I  I 


&LAC*  UNE  Percent  frequency  of  occurrence  of  all  too 
6lUE  IINE  Percent  Frequency  0*  Fog  occurring  Without  preopilo 
to*  grophi  repretent  percent  Frequency  o*  T. 

Fog  without  p-ec  p-tat'on  tor  »o«.Ou»  hou<  Th*  p,,t#n'  *'«avr«n<v  of  obter.ot.ont  r.p0rr,ng  log  with  precpitc 

groupings  and  wind  directions  Doto  ore  bated  P®"''  C a"  b*  determined  by  computing  th.  difference  between  the 
on  100*i  to*  eoch  hour  group  ond  direction 
category 

•  nd'COtet  <  Ob''  but  >0 
-  0  nd-cotet  no  tog  occurred  w'h  the  »md 

d''ect>on 

-  Data  thow  iho*  lA  of  all  NW  winds  were 
accompanied  by  Fog  wrfhoul  preopitoiion 
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6  Fog/time  and  fog/wind  direction 


Ligand 


Cloud  cover/wind  direction 


Total  Cloud  Amouns  Cumulative  percent  frequency  of  indicated  cloud  omount  equal 
w"  ^  low  Cloud  Amount  to  Ot  l*»*  than  the  amount  intersected  by  the  cu>»e 
ClOtJO  'N  HGWHl,  _  Number  of  total  cloud  observPt.on, 

i  i  j  4  i  6  r  '% 

'  ~  Obscurations 


-  -  177%  of  dl  told  doud  omounh  « 
-  146%  of  of/  low  doud  amo*mt>  <n 


•  <7  81 

•  <7  8) 

ircenl  frequency  of  obter 


Low  cloud  amount  Percent  frequency  of  obter 
t  B.  "’{•*8*  votiont  from  each  direction  and  coin  that  were  at 
^  ‘  ’  4  compared  by  low  cloud  omounts  >5  8  ond  >7  8 
'ow  cloudt  ary  cloudt  with  botet  <6000  feet 

- (26%  of  off  Si  winds  were  occom pomed  by  low  doud  <W*ouv*i 

>5 '8  o.«d  14*  •  br  low  dot"f  amounts  52  8.) 

-An  asterisk  mdK  ret  that  the  percentage  it  boted  on  10-30  obse' 
votiont  of  wind  direction,  total  and  low  cloud  omount  0  replaces 
bar  gronL  when  no  low  cloud  amountj  >5  8  were  observed  with 
a  w-  id  direction  or  colm  0  or  bar  it  omitted  when  number  of 
o',  -ervationt  of  to>ol  and  low  cloud  amount  from  a  wind  direction 
it  co'm  it  lets  than  10 
-Numbe-  of  low  cloud  obter vo'*oni 


Map  *  Cloud  amount  thresholds 


Buhta  FrovkJeniya 


BLACK  i INf  Percent  frequency  of  total  cloud  omount  <2  8 
8lUE  LINE  Percent  frequency  of  low  doud  omount  >5.-8 


Since  the  number  o*  observations  reporting  low  cloud  omount  is  usuolly  less  than 
thol  for  totol  cloud  amount,  somewt  o'  different  samples  moy  be  used  to  compute 
ihe  two  curves  on  the  graph  This  moy  lead  to  inconsistencies  where  low  doud 
amount  appears  higher  than  the  totol  cloud  amount  Where  this  occurred  the 
groph  was  adjusted  in  lovor  of  the  totol  cloud  by  moling  .he  curves  coincide 
The  frequency  of  obscured  conditions  moy  be  determined  by  subtracting  the 
cumulative  percent  frequency  corresponding  to  8  8  coverage  from  100% 

In  computing  the  bar  groph,  obscurotions  are  considered  o>  8  8  coverage 
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7  Cloud  amount  thresholds 


Visibility/wind  direction 


Map  ■  Visibility  thresholds 


Buhta  Provider* iy a 


-  Number  o*  observation* 

/Cumulotive  percent  frequency  of  visibilities  less  than  the 
*  visibility  intersected  by  'be  curve 

-  - 137%  o I  oil  visibilities  reported  sere  <10  nouticol  mlm 

The  table  below  the  graph  mdicotes  percent  frequency  of 
occurrence  of  visibility  <2  naut'col  miles  versus  wind  direction 

-  •  indicates  <  5‘-  but  >0  0  indicates  'hot  no  visibilities  <2 
novAvco*  miles  *sn  observed  wish  winds  from  a  direction  or  calm 
No  percentage  it  given  •!  less  'h<jn  10  observations  were  ovoilable 
for  visibility  o"d  wmd  direction  An  asterisk  indicates  'hot  the 
percentage  was  based  on  10-30  observations  of  visibility  ond 

**  wmd  direction 

I  .  -113%  of  aM  S  winds  were  ocrom ponied  by  vmbdeiei  <2  noiAKol 


BlACn  IINE  Percent  frequency  of  visibilities  ? 5  nautical  miles 
BIUE  LINE  Percent  frequency  of  visibilities  <2  nautical  miles 


The  percentage  of  visibility  ecwol  to  ot  greater  thon  Q  g.ven  .glue  con  be 
obtained  hom  rhe  graph  by  subtiocting  the  cumulative  percent  freauency  of  ’hot 
value  Irom  100  V.sib-iity  o'  seo  'S  difficult  to  measure  becouse  of  the  lack  o* 
reference  pomr*  Also  some  observers  seem  to  report  reduced  visibilities  at  night 
becouse  of  do'kness.  though  this  tendency  ho.  abated  in  recent  yeors  The 
coorseness  ot  the  cod-ng  iniervols.  however,  tends  to  minimize  ser-oui  biases  m  'tie 
ssanman/ed  dota  V.sib-I't  es  greater  than  25  nm.  should  be  interpreted  cautoui'y 
becouse  th*  earth  s  curvo>ure  mokes  it  impossible  to  see  25  nmi  hon*o«ially  from 
the  bridges  of  most  th.ps 
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8  Visibility /wind  direction 
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Wind  speed/direction 


Map  ■  Wind  speed  thresholds 


Buhtt  Provtd#niya 
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Wind  direction/diurnal  variation 


July 
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Map  -  Vector  mean  wind 


Buhta  Provideniya 


10  Wind  direction/diurnal  variation 


Legend 


Wind  speed/diurnal  variation 


Map  ■  Scalar  mean  wind 


Buhte  Provideniye 


11  Scalar  mean  wind 


Low  cloud  ceiling/visibility 


Pe'ceM  frequency  of  sunultoneoui  occi 
cloud  codings  (hundreds  of  and  » 


of  spooled  low 
I  nou«icol  miles. 


|  «  ...  lo«  doud  ceding  hoiflht*  Of*  estimated  I'OIH  'bo  height  of  low 

-Q+V  ^  ^iQudi  [hi  whin  low  cloud  amount  IN^)  i*  SS  8 

Q*  ^— Obscutotions  ore  included  unde' ceding  0<f5 
— %  -4-  -t  2—2.  N  C  (no  coil'ngl  includes  bases  of  clouds  ?8000  loo*  at  w#ll 

~1*  6f  ^  -  occurrences  of  Nh  *5  8 

♦j  0)  *Cl  '  ~ - 12%  of  oboorvdiom  reported  coding  2  WO  but  <  2000  fee* 

.  SjUl  £  '  .  umuftaneo-fy  *****  >5  but  <10  nauhcof  mUi ) 

334  indicates  < 5%  but  >0 

'  ~ - Number  of  observations 


Map  ■  Low  cloud  ceiling  and 
visibility  thresholds 


SLACK  LINE  Percent  frequency  o*  low  cloud  coding  >>000  too'  'or  n< 
low  cloud  coding:  o«d  visibility  >5  noulicol  miles 
SLUE  LINE  Porconi  frequency  Of  low  cloud  coiling  <600  loo'  and  c 
visibility  <2  nouticol  mile* 


12  Low  cloud  ceiling/visibility 
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Sea  level  pressure 

Map  ■  Mean  sea  level  pressure 

/- 

^^Cu*glot'»#  p*r{«ni  frequency  o1  KO  level  pressures 
✓  equal  to  O'  less  *hon  iKe  pressure  inter  sec'ed  by  the  curve 

$  Standard  deviation  a1  pressure  mbs 

60“-  of  OH  observed  lea  levy/  pressures  were  5  *002  miMibori 

Seo  level  pressure  ■»  on#  of  the  most  frequently  recorded  elements  but  one  of  the 
leas'  occu'are  becouve  of  instrument  and  coding  errors  Despite  the  <naccurac<es 
pl  the  individual  readings  however  th«  iorge  vc ole  patterns  ond  mean  gradients 
of  the  'tople'h  analyses  are  relatively  accurate 
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13  Sea  level  pressure 


Legend 

Fog/air-sea  temperature  difference 

'net"'  ’tCQutteO  or  tat  OCCUieiNCt  O'  too  iW.mevi 
•■ei.yiereai  VUSUS  *>•  St*  r«**M»*»UM  DiMtMNCt  ''C' 

-  Number  of  observations 

Sots  show  the  peicemoge  of  observations  with 
fog  without  P'ec.p'tot  on  let  each  A  •  Sao 

% 

numbers  indicate  'he  pe'camoge  of  obsarvotions 
■n  each  Air  Sea  temperature  difference  category 

- - [22  7\  of  off  observations  had  Air  See 

femperofure  difference  of  'PC 

_ 1 19%  of  afl  observations  •nth  Air  Seo  temperature 

<0 

difference  of  •!  °C  were  accompanied  by  Fog 

Iwrffiout  Precipitation)  1 

-•  -ndicotes  <  05°  .  but  >0 

« ♦  a  j  6  5  *  i  i  i  o  -  >  a  «  5  «  7  •  e» 

r*K  cooite  IH.N  St*  *it  w*t«ta  than  si* 

041  OIS 

SLACK  LINE  Mean  sea  surface  tempera'u 

'0  indicates  no  log  with  the  A>r  Seo  tempeiotut e 
difference  co'egory 

•  PCI 

r\ 


Map  •  Mean  sea  surface  temperature 

Seo  surfoce  tempe'oture  it  recorded  frequently  n  marine 
observations  th*  »at-ou\  methods  o'  t*co*d'T.g  So  decrease 
-  the  reliability  of  individual  values  Despite  the  inaccuracies,  the 
torge  stole  patterns  and  mean  gradients  of  the  isopleth  analytes 
•  ora  relol'vely  accu'ola 


^.#Unalakleet 


i&A  i  /■  c?i 

K  H  JdpSri 


"rw^ 


14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 


Sea  surface  temperature 


Matin*  Arw  A 


Marin*  Aru  B 


17  Wave 


4-H 


Persistence  of  visibility  <2  n.  mi. 

No«n  duration  ol  events  Dart  mietvof  betwi 


Cumulative  percent  IxqutKy  ol  hour*  durafion  equal  to  or  less  than 
the  number  ol  hours  intersected  by  the  solid  curve 

80  "•  of  the  evenh  hod  a  duration  5  2 Id  boon  I 
Cumulative  percent  frequency  ol  doys  interval  between  event*  equal  V 
o'  lets  than  the  number  of  doyt  interlaced  by  the  broken  curve 


The  mammum  valuelil  ol  hour*  dv'o'ion  and  or  the  day<  interval  will 
be  displayed  when  the  graph  limits  ore  exceeded 

Durations  and  intervals  lor  o  particular  month  extend  Irons  the  time 
they  begin  (or  the  first  ol  the  month  i!  already  in  progress)  and  or# 
terminated  at  the  actual  ending  time,  regardless  of  what  month  that 


-  Number  of  observations 
Top  ond  bottom  scales  ore  » 


■obie  to  ollow  lor  variations  in  the  data 
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19  Persistence  of  visibility  <2  n.  mi. 
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Persistence  of  wind  210  kts. 


21  Persistence  of  wind  ^20  kts. 
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Precipitation/wind  direction 

Map  •  Precipitation 

Percent  frequency  o*  surtoce  wind  observation  from  each  direction 

and  calm  'bo*  were  accompanied  by  precipi'o'-on  subd'vded  •n>o  liquid  'ype 

'including  freezing  ram  pnd  (reeling  dnrzle'  ond  snow 

BIACK  LINE  Percent  frequency  of  observations  reporting 

Of  all  the  elements  recorded  >n  hit'0'<cai  mo'me  observoti 

31%- 

|~  Percentage  of  present  weather  ohter .ut-o»s  reporting  preopilotion 
|  -  Number  of  observations 

of  those  most  sub|eC'  *0  •nierpre'al'OP  err  Or  from  coding  p 
preference  'or  certa‘n  p'esem  weo'her  codes  and  other  bi 

— 

| - \34\  of  a 4  Nf  winds  were  occompomed  by  preopeotion  of  which 

>4%  was  l«jwd  and  20%  ns  mow 

-An  asterisk  m  the  column  for  a  given  direction  lor  <olm<  indicates 

1  thot  the  percentage  was  based  an  10  30  observot.ons  o*  present 
weather  and  wind  direction 

ill 

-0  replaces  bor  when  no  precipitation  wos  observed  with  winds 
from  a  given  direction  (or  colas!  No  bar  groph  is  presented  it 

lest  than  10  observations  conlommg  present  weo'her  were 

reported  for  a  given  direc<>on  o'  calm1 
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Map  •  Air  temperature  mean  and  thresholds 

SLACK  UNE  Percent  frequency  of  temperature  <0'C  .i32*P 
BED  UNE  M*oo  o<r  tempero'ure  *C 

8tUf  LINE  Percent  frequency  of  w,nd  chill  lemperotute  <  30*C  i<  22*F 

An  temperotu'e  reodingt  recorded  on  transient  thipi  m  warm  sunny  weo'he' 
appear  biased  toward  high  temperatures.  apparently  because  of  improper 
instrument  e*posu<*  and  v%nt>lo'>on  Despite  >he  moccurocies  the  forge  scale 
patterns  and  meo"  grodieni*  o*  the  isopie'h  onolytes  ore  relatively  accurate 

The  temperature  scole  ol  'he  groph  moy  vary  m  both  range  ond  clots  interval 
The  percentage  of  tempe'otwre  observations  greoie'  than  o  given  volpe  con  be 
obtoined  by  subtracting  the  cumulative  percent  frequency  of  tho*  value  from  100*. 
The  number  o*  observations  and  the  standard  deviation  plus  the  plotted  points  on 
the  graphs  are  based  on  those  observations  reporting  both  temperature  ond  wind 
direction  The  cumulative  curve  >s  botud  on  a"  observations  reporting  temperolure 
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Wet  bulb/relative  humidity 


Map  ■  Mean  dew  point  temperature 


Cumulolive  percent  hequency  of  we' bulb  temperatures  equal 
to  o'  levs  than  the  tempeto'u'e  intersected  by  'He  curve  'op  scale! 


-  -  -  -  80°=  o#  aU  o bsecved  «yi  bulb  'tmperoruret  were  512  S^C  o' 
MS4*  1 

Cumulative  percent  frequency  of  relative  humidities  equal  to 
or  less  (bon  the  humidity  intersected  by  >be  curve  bottom  scale 

Relative  humidity  "> 

ii  -  -130%  of  otf  observed  reiatw  Hum*i*ie*  =r*re  <74°«  1 


BLACK  LINE  m«o "  dew  po>nt  'empero'ure  ;°C 


The  observation  cpunl  of  the  graph  rellec't  'Hose  observations  reporting  po'h  pit 
and  we>  bulb  tempe'Olu'es.  both  are  required  in  computing  the  relative  humidity 
The  percentage  ol  observations  a*  either  element  gieo'e'  than  a  g.w-n  value  con 
be  obtained  by  subtracting  the  cumulative  percent  frequency  ol  Iho  <olue  from 
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4  Wet  bulb/reiative  humidity 


Air  temperature/wind  speed 
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Percent  frequency  oi  simultaneous  occurrence  of  specified 
temperature  \Xi  and  wind  speed  (knots) 


- -11%  oi  a H  observation*  reported  temperature  2  3  “C  unJtontoutfr 

wW>  »md  speed  of  22  33  kfi 1 
-  -  - .  Indicates  <  5%  but  >0 

-  -Number  of  observations 


Map  •  Air  temperature  extremes  (°C) 


BLACK  UN£  Maximum  199%:  0ir  'empero'.re  |1%  of  temperoiv'et  were  greote' 
i nan  the  given  value! 

BLUE  LINE  Minimum  (t%!  oir  temperature  (1%  of  temperatures  were  equal  to 
or  lets  than  the  given  value.1 


The  groph  con  be  used  to  determine  the  extern  o'  human  discomfort  from  the 
combined  effects  of  extreme  heat  or  cold  and  winds  or  to  estimate  the  Ukehboed 
of  super  structure  icing  Icing  potential  increases  os  the  oir  lempero'u'e  drops 
below  freezing  and  the  winds  increase  obo«e  10  knots  |l?  mph!  and  mov  become 
quite  severe  with  temperatures  equal  to  o'  less  than  9*C  (16'f  I  and  winds  equal 
to  or  greater  than  34  knots  (39  mph] 
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5  Air  temperature/wind  speed 


Fog/ time  and  fog/wind  direction 


Map  -  Fog 


UNE  Percent  Ireqieno  ol  occurrence  oi  oil  log 
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dumber  oi  obie"ot>on> 


BLUE  UNE  Percent  frequency  oi  log  o 


ring  without  preopeonon 


Bor  gropht  repreienl  percent  frequency  ol  TL  , 

Fog  (without  precipitation)  (or  yanoui  hour  Th*  P*fc*n'  »'•««•«»  o»  ob.ervat.om  reporting  log  with  precipitation 

grouping*  ond  w.nd  direction*  Doto  ore  bated  po'nl  ton  b#  «•••"•""•«*  by  computing  the  d.lle.ence  between  th«  two 
on  100%  lor  each  hour  group  and  direction 


—  — - f-  0  indicate*  no  log  c 


-  (Goto  ihow  that  17%  of  oil  NW  wmdi  were 
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6  Fog/time  and  fog/wind  direction 
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iw»  Cloud  cover/wind  direction 

"  Total  Cloud  Amount  Cumulative  percent  frequency  of  rndtcAed  cloud  amount  equal 
—  ■*'“  Low  Cloud  Amount  to  ot  le»t  than  the  amount  mteriected  by  the  curve 
CIOUO  A-OUNI  IN  e.<5HTNS_  _  _  Number  of  total  doud  obligation. 

}  J  4  J  *  1S% 

__  J-  |  Obicuraliont 

^  -  (77%  of  «df  tcAd  doud  amount. -ere  <7/8 ) 
y-yC.  --  "  _  -  -  146%  of  of  faw  doud  omom#.  ««  <2 /ft) 

•  ><  Low  cloud  amount  Percent  frequency  ol  ob.er 

.  ^  ^  >t  g  i  M|  a  i  ration.  from  eoch  direction  ond  colm  thol  wara  0< 

- '  /•  ”  *  compomed  by  low  cloud  o mount.  >5'B  and  >7 '8 

^  jr  •_«■»*'  Low  cloud,  ara  cloud,  with  batai  <B00o  laat 

- ■  -  - - (28%  of  trf  S£  «*tdl  were  octoevxsuad  by  few  doud  amount. 

r  ,  /  /  /  -  >5/8  «e«f  14%  by  few  doud  amount.  >7-'ft) 

m  I  lil  ^  “r”-  oWeciii  indicate.  that  the  pereentoge  u  bawd  on  10-30  ob.er  - 

|  dB  MI  M.  *  /  /  >at>on i  of  wind  direction.  total  and  low  cloud  amount  0  tapioca. 

I  ‘  ▼  ♦  bar  groph  whan  no  low  cloud  amount.  >5/8  wara  obterved  wib 

^ o  wind  d *r action  or  calm  0  or  bar  ■«  omiled  whan  numbat  of 
WIUI  *  N*  C  ob»*r « anon i  ot  »o*ol  and  low  doud  omount  from  o  wind  direction 
*  —  —  —  _  ^  or  calm  »  l«u  than  10 

"  ~ - -  Number  of  low  cloud  ob.ervotion. 


Map  -  Cloud  amount  thresholds 

SLACK  LINE  Percent  frequency  of  totol  cloud  amount  1-2/8 
BLUE  LINE  Percent  frequency  of  low  cloud  omount  >5  8 


Since  the  number  of  obtervotion.  reporting  low  cloud  amount  •«  u.ually  let.  than 
that  for  total  cloud  amount,  to  me  who'  different  .ample,  may  be  Died  *0  compile 
the  two  cu'<li  on  the  graph  Thi.  may  lead  to  incon.ipenci*.  white  tow  cloud 
□  mount  appeari  higher  than  the  totol  cloud  amount  Where  thi.  occurred  the 
graph  wot  odiu.ted  in  lovot  of  the  totol  cloud  by  making  the  curvet  coincide 
The  frequency  of  ob.cured  condition,  moy  be  determined  by  .ubtroctmg  the 
cumulative  percent  frequency  corre.pondmg  to  6  6  coveroge  from  100% 

In  computing  the  bor  groph.  ob.curationt  ore  conudered  o.  8  8  coveroge 
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7  Cloud  cover /wind  direction 


Visibility/wind  direction 


-  -  '  —  -1-  Number  of  obiervahoni 


Map  ■  Visibility  thresholds 


^Cumulative  percent  frequency  of  Viiibihfie 
*  vmtxley  interjected  by  the  curve 
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The  toble  below  the  graph  indicates  percent  frequency  of 
occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

•  indicates  <  3%  but  >0  0  indicates  that  no  visibilities  <2 

nautical  miles  were  observed  with  winds  from  a  direction  or  calm 
No  percentage  •»  given  if  less  thon  10  observations  were  avoiloble 
for  visibility  and  wind  direction  An  asterisk  indicates  that  the 
percentage  was  bated  on  10  30  observations  of  visibility  and 


BLACK  LINE  Percent  frequency  of  visibiUies  >5  nouticoi  miles 
BLUE  LINE  Percent  frequency  of  visibihttet  <2  nautical  miles 


The  percentage  of  visibility  equol  io  or  greater  thon  o  given  value  con  be 
obtained  from  the  graph  by  subtracting  the  cumulative  percent  frequency  of  that 
value  from  100%  Visibility  o'  seo  is  difficult  to  measure  becouse  of  the  lock  of 
reference  points  Also  some  observers  seem  to  report  reduced  visibilities  at  night 
because  of  darkness  though  this  tendency  has  abated  in  recent  yeors  The 
coorseness  of  the  coding  intervals,  however,  tends  to  minimize  serious  bioses  m  the 
summarized  da'o  Visibilities  greater  than  23  nmi  should  be  interpreted  cautiously 
because  'he  eorlh  i  curvature  makes  ■'  impossible  to  see  23  nmi  horizontally  from 
the  bridges  of  most  ships 
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Map  ■  Wind  speed  thresholds 
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nwL  .u  4  Printed  scale  on  bonom  of  ehorl 


(LACK  LINE  Percent  frequency  of  wind  speed  <10  knots  I  <12  mphl 
BLUE  LINE  Percent  frequency  of  wind  speed  >34  knots  (>37  mph) 


The  tcolor  mean  wind  speed  on  the  groph  is  boted  on  the  number  of  observdions 
reporting  a  wind  speed  with  direction  The  sum  of  the  totals  line  provides  the 
cumulative  percent  frequency  of  wind  speed  below  o  selected  threshold  value  In 
the  esomple  graph.  71%  of  all  winds  were  less  thon  17  knots  170  mpn! 
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Wind  direction/diurnal  variation 


Map  ■  Vector  mean  wind 
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Wind  speed/diurnal  variation 


Map  -  Scalar  mean  wind 
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Low  cloud  ceiling/visibility 


Map  ■  Low  cloud  ceiling  and 
visibility  thresholds 


Buht*  Provkteniy* 


290 


August  13  Sea  level  pressure 
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Fog/ air-sea  temperature  difference 
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Bon  ibow  lha  percentog#  of  observation!  with 

Fog  (without  PrecipitotionI  for  eoc  h  Air  Sea 
lemperoturt  difference  category  Plotted 
numbers  indicate  the  percentage  of  observation! 
in  each  Air  Sea  temperature  difference  colegory 
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■  —  —  (22.7%  of  of!  observations  hod  Air-Seo 
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BLACK  LINE  Mean  too  surface  tempero'ure  [*CI 

Map  *  Mean  sea  surface  temperature 

S*o  surface  teiripe'olure  it  recorded  frequently  in  norma 
observofions,  the  vorioui  methods  of  recording  rand  io  decrease 
the  reliob'bty  of  irtdividuol  volues  Despite  the  moccurocies,  the 
lorgescole  patterns  ond  maon  grodients  of  tbe  isoplelh  anolytes 
ore  relotively  accural# 
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Sea  surface  temperature 


- - -Number  o(  observation 

Cumulceive  percent  frequency  of  teo  lurfoce  temperatures 
ww  equal  to  or  lets  thon  the  temperature  intersected  by  the 
curve 

"  " - 1 60%  cJ  at  observed  sea  surface  temperatures  were  <2  I*C  or 

<3AS*FI 

S  Standard  deviation  of  teo  turface  temperatures  (*CJ 

_____  BLACK  LINE  Moximum  (99%)  teo  turface  tempero'ure  ( "CJ  (1%  of 
1  *  7  the  temperatures  were  greater  than  the  given  value) 

BLUE  LINE  Minimum  (1%)  teo  surfoce  temperature  (*C)  (1%  of  the 
temperatures  were  equal  to  or  lets  than  the  given  vat 


Map  -  Sea  surface  temperature 
extremes  (°C) 

The  percentoge  of  temperotures  greater  than  a  given  value  can 
be  obtained  from  the  graph  by  subtracting  the  cumulative 
frequency  of  that  volue  from  100*4  The  number  of  observations 
and  the  standard  deviation  are  based  on  all  observations  reporting 
sea  surface  temperature  The  isopleths  representing  extreme 
condeions  show  the  mosimum  (99%)  and  the  minimum  (1%)  levels 
pi  sea  surfoce  lemperoture  The  various  methods  of  recording  the 
'  sea  surfoce  temperature  tend  to  decreose  the  reliability  of  the 
\  individual  volues  Gradients  on d  relative  values  of  the  isopleths, 

'  however,  ore  considered  relioble 
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Wave  height/direction 

Direction  frequency  {lop  scola)  Bors 

epresent  percent  frequency  of  woves  from  each  direction  j 

Height  frequency  (bottom  scole)  Printed  figures  represent  percent  frequency  of  wove  heights 
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Map  ■  Wave  height  thresholds 

(nonhazardous  sea  conditions) 

Indetermmote  directions  are  combined  with  calms  in  the  direction 
scale  of  the  graph  (they  con  be  distinguished  by  consulting  the 
height  icole)  The  number  of  observations  n  from  all  observations 
reporting  both  wove  heights  and  directions  The  higher  of  the  seo 
wove  or  swell  wove  was  selected  (or  summarization  if  she  heights 
were  equal,  the  wove  with  the  longer  period  was  selected  Wove 
height  estimates  ore  very  subiective  and  depend  upon  the 
observer  s  experience  and  the  sue  of  the  ship  from  which  the 
observation  is  token  Wove  heights  tend  to  be  slightly  underesti 
moled  by  observers  on  transient  ships  A  correction  factor  of  1 1 
was  suggested  (Hogben  ond  Lumb  1967)  and  has  been  verified  by 
preliminary  work  al  NCC  Data  in  this  otlas,  however,  hove  not 
been  adiusied 
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Wave  height/period 


Percent  frequency  of  occurrence  of  wave  period  ond  Heigh* 

_ - \7\  of  observed  waves  hod  a  height  of  M  5  mitm  and  a  period 

of  10-11  seconds  ] 

-  —  •  indicoie$  <  5%  but  >0 
^—Number  of  observations 

I  Wove*  ore  selected  on  the  basis  of  the  higher  of  tea  and  swell 
when  both  ore  reported  If  both  heights  ore  equal,  the  wove  with 
the  longer  period  is  selected 


SLACK  LINE  Percent  frequency  of  wove  height  >3  5  meters  (>12  feetl 

ftlUE  LINE  Percent  frequency  of  wove  height  >6  meters  |>20  (eel) 
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Map  -  Wave  height  thresholds 
(hazardous  sea  conditions) 

The  highhr  of  the  seo  wove  or  swell  wove  wos  selected  lor 
uimmo'iiotion  if  the  heights  were  equol.  the  wave  with  the  longer 
period  was  selected  Wove  height  estimates  are  very  subfective 
ond  depend  upon  the  observers  experience  and  the  size  ol  the 
ship  from  which  the  observation  is  token  Wgvi  heights  tend  >o  be 
slightly  underestimated  by  observers  on  transient  ship  A  correction 
factor  of  1  1  wos  suggested  (Hogben  ond  lumb  1967|  and  hoi  been 
verified  Oy  preliminary  work  at  NCC  Data  in  this  otlos.  however, 
hove  not  been  odiusted 
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Persistence  of  visibility  <2  n.  mi 


Cvmu'otive  percent  frequency  of  hours  duration  •quo!  to  or  'an  thon 
the  tiumblr  of  hours  intersected  by  thg  solid  curv* 

-  :*)*'•  of  the  event*  hod  o  duration  <216  hours 

Cumulative  percent  frequency  of  days  interval  between  events  equol  t< 
or  less  than  the  numbe*  of  days  intersected  by  the  broken  curve 

- ;W%  of  *•  events  we/e  followed  by  onother  event  m  28  days  or  leu  ' 

The  maximum  value(s)  of  hours  duroi>on  and  or  the  doys  interval  w.!l 
be  displayed  when  the  graph  limits  are  exceeded 

Duiotioni  and  intervals  for  a  particular  month  extend  from  the  time 
they  begin  (or  the  fsrmt  of  the  month  if  already  in  progress)  and  are 
terminated  at  the  octuol  ending  time,  reoo'dless  of  what  month  that 
may  be 

Number  of  observations 

Top  and  bottom  scales  ore  variable  to  allow  fo<  variations  in  the  data 
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Cumulative  percent  frequency  of  doys  interval  between  events  equal  to 
or  leu  thon  the  number  of  doys  intersected  by  'He  broken  curve 
- of  Hie  events  were  fo Bowed  by  onodier  event  in  28  doyt  or  feu  ) 

The  maximum  volueit)  of  hours  duration  and  or  the  doyt  inlervol  will 
be  displayed  when  the  graph  limits  are  exceeded 

Duration*  ond  intervals  lor  o  porticulor  month  extend  from  the  time 
they  begin  (or  the  fust  of  the  month  if  already  m  progress)  ond  are 
terminated  at  the  actual  ending  time,  regordless  of  whor  month  that 
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Precipitation/ wind  direction 

Percent  frequency  of  turfoce  wind  observo*'Ons  from  eocfi  dire 
and  calm  that  were  accompon.ed  by  precipitation,  subdivided 
Imcludmg  freezing  rgm  and  freezing  drizzle)  and  snow 


Percentage  of  present  weother  obsi 


’  —  134%  of  off  Nf  winds  were  occomporued  by  pr«<*>*oC>on  of  which 

14%  was  liquid  and  30 X  was  mow 


Map  ■  Precipitation 


BLACK  IiNE  Percent  frequency  of  obtervotioi 


Of  off  the  element-,  recorded  >n  hmoricot  monne  observotions.  | 
of  those  most  subiecl  to  mterprelol'on  error,  from  coding  proctic 
preference  for  cenoin  present  weother  codes,  ond  other  bioses 


-An  ostenili  m  the  column  for  a  given  direction  (O'  calm)  indicates 
that  the  percentage  was  based  on  10  30  observations  of  p>esent 

weather  ond  wind  direction 

-0  replaces  bar  when  no  precipitation  was  observed  with  winds 
from  o  given  direction  for  calm'  No  bar  graph  is  presented  if 
less  than  10  observations  containing  present  weather  were 
reported  for  a  given  direction  ‘or  coins' 
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Air  temperature/wind  direction 

_ _ _  Numb#'  of  observations 

S  Cumulative  percent  frequency  of  temperotuies  equot 
S  to  or  !•»*  thqn  the  temperolure  intersected  by  the  curve 

/  _  - - ! 70%  of  o#  temperofures  were  <1 03  *C  or  550  5  *f  1 

^ '  I  S  Stondard  deviotion  of  temperotures  1*0 

'<  Mean  lemperaiure  for  each  wind  direction,  calm  ond  for  all  data 
s  combined  are  represented  by  dots 


Indicates  that  the  mean  temperature  for  a  d> 
computed  from  '0  30  observations 


94  *C  or  48  9  aF) 
lirectron  or  calm  «o 


the  mean  temperature  •! 
for  a  direction  or  calm  « 


ed  when  less  than  10  observance 
tvallable 


Map  -  Air  temperature  mean  and  thresholds 

BLACK  LINE  Percent  frequency  of  temperolure  50*C  [<32*F! 

REDONE  Meots  o«  temper  otu'e  *C 

BLUE  LIME  Percent  frequency  of  wind  chill  temperolure  5  30*C  f<-22*F) 

Air  temperature  readings  recorded  on  transient  ships  in  worm,  sunny  weother 
appear  biased  towo'd  high  temperotures  apparently  because  of  improper 
instrument  exposure  and  ventilotion  Despite  the  inoccurocms.  the  large-tcole 
patterns  and  mean  gradients  of  the  isoplelh  analyses  are  relatively  occurote 

The  temperature  scale  of  the  graph  may  vary  in  both  range  and  class  interval 
The  percentage  of  temperature  observations  great#'  than  a  given  value  con  be 
obtomed  by  subtracting  the  cumulative  percent  frequency  of  thot  volue  from  100*-« 
The  numb#'  of  observations  ond  the  standard  deviation  plus  the  plotted  points  on 
the  grophs  are  based  on  those  observations  reporting  both  temperature  ond  wind 
direction  The  cumulative  curve  is  based  on  all  observations  reporting  temperature 
with  or  without  w<nd  direction 
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Buhta  Provkieniy* 


Wet  bulb/relative  humidity 


Cumulative  percent  frequency  oi  wet  bulb  remperoturej  equal 
to  Of  leu  than  the  temperature  interacted  by  the  curve  flop  scale' 


-  -  \t0\  of  a#  oitetved  wlWb  tempurafurea  were  <f2S*C  or 
U  1 

Cumulative  percent  frequency  of  relative  humidities  equal  to 
or  leu  than  the  humidity  intersected  by  'he  curve  'bottom  seal#) 
_ ^  Relative  humidity  <*••) 

ji"  -  - 130%  of  a*  observed  relative  hwm<itaes  were  £74\l 


Map  ■  Mean  dew  point  temperature 

BLACK  LINE  Mean  dew  point  temperature  PC  I 


The  observation  count  of  the  graph  reflects  those  observations  te  pot  ling  both  oit 
and  we>  bulb  temperatures,  both  ore  required  m  computing  the  relative  humidity 
The  percentage  of  observations  of  either  element  greater  thon  o  given  volue  can 
be  obtomed  by  subtracting  the  cumulative  percent  frequency  of  tfso*  value  from 
100*. 
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Air  temperature/wind  speed 

Map  ■  Air  temperature  extremes  (°C\ 
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B'.l/’f  LINE  Mtn.mvm  l‘\-  o'f  'impt'oiuri  I0-  o>  tempe'otu'es  we»e  equal  <o 
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The  graph  can  be  used  'o  determine  ’he  ei’ent  o*  humon  ducomior'  bom  the 
combined  ejects  <>*  e«treme  heoi  or  cold  and  winds  or  et’imo'e  'he  likelihood 
ol  superstructure  -cing  long  potential  increases  os  the  a>'  temperature  d'ops 
below  meeting  and  the  winds  increote  obo«e  10  knots  12  mph.  ond  may  become 
quite  severe  w.th  tempe'atu'es  equal  >o  or  less  than  9°C  J6“f  ond  winds  equal 
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5  Air  temperature/wind  speed 


5  Air  temperature  extremes  (°C) 
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Fog/time  and  fog/wind  direction 


Map  •  Fog 


Buhta  Provideniya 


-  Numb*'  of  obte>«4f>on$ 

&o’  gropht  represent  percent  frequency  of 
Fog  'without  prec  ipifoi*on.  for  various  hour 
groupings  o"d  wind  directions  Data  ore  based 
on  100%  for  each  hour  group  and  direction 
c  ot  eg  or  y 

-  •  indicores  <  05%  but  >0 

-  0  indicates  no  fog  occurred  with  the  w.nd 
direction 

-  -  -  Ooto  show  that  l7%  of  oil  NW  winds  were 
accompanied  by  'og  without  precipitation!  I 


SLACK  LINE  Percent  frequency  of  occurrence  of  oil  log 

BLUE  LINE  Percent  frequency  ol  *og  occurring  without  precipitation 


The  percent  frequency  of  observations  reporting  log  with  precipnotio"  lor  o  give 
point  can  be  determined  by  computing  the  difference  between  the  two  onplyses 


"te**"  oo.flj  ”  'oRi  _i 
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6  Fog/time  and  fog/wind  direction 
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Cloud  cover/wind  direction 


«"  Tolol  Cloud  Amount  Cumuldive  percent  frequency  of  indicated  cloud  amount  equol 

v"-  ■’’*  Low  Cloud  Amount  to  or  leu  than  the  amount  interjected  by  the  curve 

CIOUO  Amount  in  «iottftt*_  _  _  Numb«,  0\  ,olot  cloud  obtervotiont 
i  i  J  4  5  e  ?'t 

J' 

•  J  - - (77%  of  tc*d  doud  omounti  we»»  £7/8] 


low  cloud  amount  Percent  frequency  of  obter 
>4  J  B,’  o  t  ration i  from  each  direction  and  calm  that  were  oc 
•  compamed  by  low  cloud  amount!  >5/8  and  >7/8 
low  cloudi  are  cloudi  weh  batei  <8000  fee) 

- - (28%  of  at  Sf  weidi  were  oceo mpceeed  by  iow  doud  moountt 

>5  8  and  14%  by  iow  doud  amount  >7/8] 

-An  atferul  indicate!  the*  the  percentage  it  bated  an  10-30  obter 
rtfioni  of  wind  direction,  total  ond  low  cfoud  amount  0  replacet 
bar  graph  when  no  low  cloud  omountt  >5/8  were  obterved  weh 
a  wind  direction  or  calm  0  or  bor  it  omitted  when  number  of 
observation!  of  total  ond  low  cloud  emount  from  o  wind  direction 
or  calm  it  leu  than  10 
-  Number  of  low  cloud  obtervotiont 


Map  -  Cloud  amount  thresholds 


BLACK  LINE  Percent  frequency  of  tolol  cloud  amount  <2  8 
BLUE  LINE  Percent  frequent  /  of  low  cloud  amount  >58 


Since  th#  number  of  obtervotiont  reporting  tow  cloud  omovnt  it  uiuolly  leu  than 
(hat  for  total  doud  omount.  tomewhoi  deferent  tomplei  moy  be  uted  >0  compute 
the  two  curvet  on  the  groph  Ihit  moy  lead  to  mcontiUenciei  where  low  cloud 
amount  appeort  higher  than  the  iota'  cloud  omounf  Where  thit  occurred  the 
graph  wot  odiutted  m  favor  ol  the  lotol  cloud  by  moling  the  curvet  coincide 
the  frequency  of  obteured  cor>d*'ont  moy  be  determined  by  tvbtroclmg  the 
cumulative  percent  frequency  corretpondmg  io  8  8  coveroge  from  100% 

In  computing  the  bar  groph  obtcurationt  ore  contidered  o»  8  8  coveroge 
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7  Cloud  cover/wind  direction 


Visibility/wind  direction 


Map  -  Visibility  thresholds 


<'*>  <1  < s  ,  <10  '  < 

VIII*lllTy-lH  NAUTlCAl  Milt)  . 

r  '  i  '• 

]>l*l*l'3i*l°i _ l!1 

Nf  t  St  1  SW  ^  NW  C 


*  visibility  intersected  by  the  curve 
-  - 137%  of  aft  vi*JWa>e«  reported  were  <K3  nouhcol  mJes 

The  toble  below  the  graph  mdicofes  percent  frequency  of 
occurrence  of  visibility  <7  nouiicol  miles  versus  wind  direction 

-  ■  indicates  <  5%  but  >0  0  indicates  that  no  visibilities  <2 
noutical  mdes  were  observed  with  winds  from  a  direction  or  colm 
No  percentage  is  given  if  less  than  \Q  observations  were  available 
for  visibility  ond  wind  direction  An  ostensk  indicates  'hat  the 
percentage  wos  based  on  10  30  observations  of  visibility  and 
23  wind  direction 

I  ,  - 113%  of  ad  S  winds  were  occompomed  by  vmbfitm  <7  nauhcol 


BLACK  LINE  Percent  frequency  of  visibilities  >5  nauticol  miles 
BLUE  LINE  Percent  frequency  of  visibilities  <2  nauticol  miles 


The  percentage  of  visibility  eauol  to  or  greatei  than  o  given  value  con  be 
obtained  from  the  graph  by  subtracting  the  cumulative  percent  frequency  of  'ha' 
value  horn  I00‘-  Visibility  ot  seo  is  difficult  to  meosure  because  of  the  lack  of 
reference  points  Also,  some  observers  teem  to  report  reduced  visibilities  o'  night 
because  ol  darkness,  though  this  tendency  hos  abated  in  recent  yeors  The 
coorseness  ol  the  coding  intervals,  however,  tends  to  minimize  serious  biases  ns  the 
lummonzed  da*o  Visibilities  greater  thon  25  rum  should  be  interpreted  cautiously 
because  the  ea'th  v  curvot ute  makes  it  impossible  to  tee  25  nmi  horizontally  from 
the  bridges  of  most  ships 
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8  Visibility /wind  direction 


Nikolski 


Adak 


Marina  Araa  A 


Marina  Araa  B 


September  9  Wind  speed/direction 
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Wind  direction/diurnal  variation 


-  Number  of  obiarvolioni 

6 on  »bow  percent  frequency  of  wind 
direction  (8  p>l)  by  hour  (GMT  ond 
locol  Time)  Doto  ora  bored  on  100% 
for  eoch  hour  group 


Map  ■  Vector  mean  wind 


/*0  2  Direction  of  flow  toward  potion  dot.  vector  mogmtude  in  knot* 

anompla  vector  mean  wind  i*  from  northeoit  ol  10  2  knot*  or  II  7  mpb| 


-  0  indicate*  no  obtervotioni  in  the 
co'egory 

- 122%  ol  the  «W  abeervatwnj  for 
the  hourt  18  ond  21  GMT  (13  and 
16  Local  Time  I  had  a  direction  from 
the  nordnvett ) 
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10  Wind  direction/diurnal  variation 
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Nikolski 


Marins  Arsa  A 


Marina  Area  B 


Low  cloud  ceiling/visibility 


0  0  Q/a. 


Po'COnt  IrocJuOncy  ol  nmullcmooul  OCCu*fe«Ce  ©♦  ipociliod  low 
cloud  COilmgi  !hund*#dt  ol  loo*1  Ond  »:*ibili«i*S  .noul-cal  mil**; 

low  cloud  coiling  h*.gh»i  oro  oitimcrtnd  1*0"*  *h«  boighi  ©I  low 
Cloud*  lh!  wKin  low  cloud  omount  i*  >5  8 

Obic motion*  a*o  included  undo'  coding  0  <1  5 

NC  I  no  coding'.  mcWdoi  boot  ol  cloud*  >8000  loo*  a*  woli  e 
occur  rone  o*  ol  N(,  <5  8 

'■ - !?%  ol  oil  obtont*ioos  ropo**od  coding  — 1000  but  <  2000  loo* 

iMHihonooudy  »*  nubdrfy  >5  but  <'0  nou*>tol  "do* 

'  ~  - .  >nd>c o*o*  <  5%  but  >0 
‘  -  -  -Numboi  ol  ob*OMralion» 


Map  ■  Low  cloud  ceiling  and 
visibility  thresholds 


BLACK  UN£  Poxon*  I'Oquoncy  ol  low  cloud  coiling  >1000  loot  :o*  n* 
low  cloud  coding  ond  v-vbil>*y  >5  nouiicol  *nilo* 

6ll>E  LINE  Po'con*  I'Oquoncy  ol  low  cloud  coiling  <600  lool  ond  < 
v.nbiMy  <2  nou*>col  milot 
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12  Low  cloud  ceiling/visibility 


326 


Nikolski 


Adsk 


Marine  Area 


13  Mean  sea  level  pressure 
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Sea  surface  temperature 


Marin*  Arta  A 


Marina  Araa  B 


J *  Cumulative  percent  frequency  of  seo  turfoce  temparoturi 
^  equal  'o  or  less  than  »Ke  temperature  intersected  by  the 

- 1 60X  o I  at  observed  sea  surface  temper ceuret  were  5?  >°C  or 

<3SS*E! 


S  Stondo'd  deviation  of  seo  surfoce  temperatures  1*0 

8LACK  MNf  Mesitnuni  (99%)  sea  surface  temperature  (*Cl  0%  of 
the  temper  ji-jros  were  greater  than  the  given  vofuel 


BLUE  LINt  Minimum  !!%l  sea  surtoi 


temperature  (“Cl  fl*'»  of  the 
to  or  less  than  the  given  value’ 


Map  -  Sea  surface  temperature 
extremes  (°C) 

The  percentoge  of  temperatures  greater  thon  a  given  value  con 
be  obtoined  from  the  graph  by  subtracting  the  cumulative 
frequency  of  thot  volue  from  100%  The  number  of  observations 
and  the  stondord  devioticn  ore  boied  on  oil  observations  reporting 
seo  surfoce  temperature  The  nopleths  representing  extreme 
conditions  show  the  maximum  (99%|  ond  the  minimum  (1%)  levels 
of  sea  surface  temperature  The  vorious  methods  of  recording  the 
tea  surface  temperature  lend  to  decreose  the  reliability  ol  the 
individual  values  Gradients  and  relative  values  of  the  nopleths. 


0  ,  /  r¥% 


temperature  extremes 
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nd  Wave  height/direction 

Direction  frequency  (top  tcolal  Bart  repretent  percent  frequency  of  ■a<n  from  each  direction 
MoiqKt  frequency  (bottom  tcalol  Printed  ftquret  repretent  percent  frequency  of  wove  he.gViM 
o  it  H  M  io  H  u  to  u  u  i»  obterved  from  eocb  direction 


Wave  height/ period 


Matin*  Area  A 


Matin*  Araa  B 
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Persistence  of  visibility  <2  n.  mi. 


Hou'*  duration  of  avant*  Doy*  mtarvol  batw»« 


Cumukrtiva  parcanl  Iraquancy  of  hour*  durotion  aquol  to  or  la»  than 
tha  numbar  of  hour*  mlartsctad  by  tha  *olid  curva 

- - (90ft  ol  d*a  aw**  hod  o  duration  <21 6  hour* ) 

Cumukitiva  pareant  Iraquancy  of  day*  mtarvol  batwaan  avantt  aquol  to 
ot  lau  thon  tha  numbar  of  doy*  inior*actod  by  tha  brokan  curva 

- (Mft  of  tha  avanti  w ora  feflowad  by  nmjfW  want  ui  28  dan  or  laa* ) 

Tha  maximum  volua(»)  of  hour*  durotion  ond/ or  tha  doy*  mtarvol  will 
ba  dupioyad  whan  tha  graph  luma*  ora  axcaodad 

Duration*  and  mtarvol*  for  o  particular  month  axtand  from  tha  lima 
thay  bagin  (or  tha  first  of  tha  month  if  alraody  in  progratt)  ond  ora 
tarmmatsd  at  tha  actual  andmg  lima,  ragordlat*  of  what  month  that 

—  Numbar  of  obiarvation* 

Top  ond  bottom  tcolat  ara  vonoblo  to  allow  for  vonotioo*  in  tha  doto 
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Mouri  duration  ol  events  Days  infer va I  between  events 

Cumulative  percent  frequency  of  Hours  durofion  equal  to  or  less  tho" 
the  number  of  hours  intersected  by  the  solid  curve 


1  —  '  —  (80%  of  the  events  hod  o  duration  <216  hours.) 


Cumulative  percent  frequency  of  days  interval  between  events  equal  t« 
or  less  than  the  number  of  doys  intersected  by  the  broken  curve 


—  4-  —  —  —  (88%  of  the  events  were  followed  by  another  event  m  28  days  or  lea  l 


The  maximum  volue(s)  of  hours  durotion  and/or  the  doys  interval  will 
be  displayed  when  the  graph  limits  are  exceeded 

Durations  and  intervals  for  o  particular  month  extend  from  the  time 
they  begin  (or  the  first  of  the  month  if  olready  m  progress)  ond  ore 
terminated  at  the  actual  ending  time,  regardless  of  what  month  thot 
may  be 


Number  of  observations 

Top  and  bottom  tcoles  ore  variable  to  c 
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J1*-.  'Percentage  of  preient  weather  observations  reporting  precipitate 
”  *"  ~  ~  -  -  Number  of  observations 

_  —  —  -  * - 134\  of  W(  Nf  Midi  were  OctaeQWmed  by  precextahon  of  wfwc* 
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-An  asterisk  m  the  column  fo»  o  given  direction  'o<  calm!  ind>cot« 
fhot  the  percentage  wot  bated  on  >0  30  ot>ie'vo»ions  of  present 
weother  ond  wind  direction 

“  -0  reploces  bor  when  no  precipitation  wot  observed  with  winds 
'  I  .  from  a  given  direction  lor  cairn)  No  bor  graph  .»  presented  ■( 

'  I  I  less  than  10  observations  containing  present  weothe'  were 

•  I  I  reported  igr  a  given  direction  io'  calm’ 


Map  -  Precipitation 

BLACK  UNf  Percent  frequency  of  observotions  reporting  precipitation 


Of  oil  the  elements  recorded  •"  historical  marine  observations.  precipr>OtK>n  t  one 
of  those  most  subiect  to  interpretation  error  from  coding  practices  observers 
preference  fa'  certain  present  weother  codes,  and  other  biases 
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Air  temperature/wind  speed 
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temperoture  s'C)  ond  w-nd  speed  knots 
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Cloud  cover/wind  direction 


«-*“  "  Totol  Clovd  Amount  | 

^  Low  Good  Amove* 


Cumulative  percent  frequency  of  indicated  cloud  omount  eqvoi 
to  or  leu  thon  the  amount  inleriected  by  the  curve 


Cl  OUD  AMOUNT  IN  llOttTNJ__ _ Number  of  total  cloud  observation* 

l  1  J  4  3_*  _ y\  I 

-  Obtcurafiom 


-  (77%  of  at  k*d  doud  move  m  <7/6) 

— - 1 46%  of  J  low  doud  amount*  were  <  2/1.) 

j  Low  cloud  amount  Percent  frequency  of  obser 
#j  Bj  tl  vahon*  horn  eoch  direction  and  colm  that  were  oc 
[^}i7  *  com  ponied  by  tow  cloud  amount*  >5/8  o«d  >7/8 
Low  cloud*  ore  cloud*  with  bate*  <6000  leet 

I - "—(28%  of  a#  SC  wmdi  were  accompanied  by  low  doud  awowti 

>5/8  end  14%  by  low  doud  omoumh  >7/6) 

-An  atferisk  indicate*  that  the  percentage  it  bated  on  10-30  obiet- 
vationt  ol  wind  direction,  total  and  low  cloud  amount  0  replace* 
bar  graph  when  no  low  cloud  amount*  >5/8  wore  obierved  with 
o  wind  direction  or  coWn  0  or  bar  it  omitted  when  number  of 
observation*  ol  totol  and  low  cloud  amount  from  o  wind  direefton 
o'  colm  it  let*  than  10 
-Number  of  low  cloud  ob*ervationt 


K«P  -  Cloud  amount  thresholds 

BLACK  LINE  Percent  frequency  ol  totol  cloud  amount  <2/6 
BLUE  LINE  Percent  frequency  of  low  cloud  amount  >5/8 


Since  the  number  ol  observation*  reporting  low  cloud  amount  it  usually  las*  than 
that  for  total  cloud  amount,  tome  who*  different  tomples  may  be  used  to  compute 
the  two  curvet  on  the  graph  This  moy  lead  to  me ontiponcie*  where  low  cloud 
amount  oppeart  higher  than  the  'otol  cloud  omount  Where  thi*  occurred  the 
groph  was  ad|u«ed  in  favor  of  the  total  cloud  by  molting  the  curvet  coincide 
The  frequency  of  obscured  condition*  moy  be  determined  by  subtracting  the 
Cumulative  percent  frequency  corresponding  to  8  6  coverage  from  100% 

In  computing  the  bor  groph,  obscuration*  ore  considered  os  8  8  coverage 
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Visibility  wind  direction 


Map  ■  Visibility  thresholds 
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^Cumulotive  percent  frequency  of  visibilities  lett  than 
*  yrstbtldy  .menec'ed  by  the  curve 

17**  at  al  «rtjbd*e»  reported  were  <10  nouKoi  nxtea 

The  table  below  'ha  graph  md-cotet  pe'cem  I'eauency  o* 
occurrence  of  visibility  <2  nayl.tol  mites  versus  w.nd  direction 

,  -  indicates  <  J\  bu*  >0  0  >ndr<oiet  ’hot  no  vtsibtlthes  <2 

nautical  miles  were  observed  with  winds  from  a  direction  or  calm 
No  percentage  s  given  less  thon  10  observations  were  avoiioble 
tot  visibility  and  wind  direction  An  os'e'isk  indicates  'hot  the 
percentage  was  bated  on  10  30  observations  ol  visibility  and 
**  wind  dunct'Ori 

|  .  1)3%  of  df  S  v«d  were  occomponred  by  waibddsea  <  ?  naiAcof 


BLACK  1>N{  Pe'cent  frequency  of  visibilities  >3  nouttol  piles 
BlUl  liNt  Pe'cent  frequency  of  visibilities  <2  nouticoi  miles 


The  penemoge  pi  visibility  equo>  to  o'  greater  thon  a  given  value  con  be 
obto-ned  *rom  >he  graph  by  rubtrocting  the  cumulative  percent  frequency  of  that 
volue  from  100''  Visibility  at  teo  it  difficult  'o  meosure  because  of  the  lack  ol 
reference  points  Also  some  obsei«ets  seem  to  repo't  reduced  visibilities  ot  night 
because  ol  doiknest  ihough  this  tendency  has  abated  in  recent  yeors  The 
coorsenets  of  'he  coding  intervals,  however  tends  to  minimize  serious  biases  m  the 
summo'ijed  data  Visibilities  greote'  thon  25  ntm  should  be  interpreted  cautiously 
because  'he  eo'th  >  cu'vo'u'e  mokes  it  impossible  to  see  25  ntni  horizoniolly  from 
the  bndget  ol  mqs>  ships 
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14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 
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Persistence  of  visibility  <2  n.  mi. 
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4  Wet  bulb/relative  humidity 


Air  temperature/wind  speed 
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5  Air  temperature/wind  speed 


Fog/time  and  fog/wind  direction 
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6  Fog/time  and  fog/wind  direction 


Cloud  cover/wind  direction 
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7  Cloud  cover/wind  direction 


Visibility/wind  direction 
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8  Visibility /wind  direction 


Wind  speed/direction 
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12  Low  cloud  ceiling/visibility 
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'  Fog  (without  Precipitolion)  for  each  Air  Sea 

0  . . .  temperature  difference  category  Plotted 

*  number!  indicate  the  percentage  of  obtervotiont 

o  . . . «r—  .  •"  each  Air  Sea  temperature  difference  category 

.  /  _ _ _ _ (22  7%  of  oil  obtervofioAt  hod  Arr-Seo 

*  . -r  temperature  difference  of  •  !  1C) 

10  . “ .  __  _  —  —  (?9%  of  off  obeervoOon*  wrfh  A ur-Sea  temperature 

/  i  •  L’  I  .o.  difference  of  *1  *C  were  occo mpomed  by  Fog 

o  /  . 'I  ■  I  "t  (without  FreapOattOe) ) 

,1  l - 4  "  ’•  -  ■  1 1  1 1 1  ii  a  °  Pr  <  OS*  feui  >0 

eie  coott*  than  it  a  I  '  aii  wauui  tman  t!  '  0  ind'cotei  no  fog  with  the  Air-Seo  tern  perolu'  e 
loei  oas  ’  difference  category 

SLACK.  UNE  Mean  tea  turfoce  temperatuie  (*C) 
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Sea  surface  temperature 


Number  ol  observation! 


Cumulative  percent  frequency  of  sea  surfoce  temperatures 
^  equal  to  or  less  than  ibe  temperature  intersected  by  the 


S:  Standard  deviation  of  tea  surfoce  temperatures  (*C) 

SLACK  LINE  Maximum  (99%)  sea  surface  temperature  (*C)  11%  of 
the  temperatures  were  greater  than  the  given  value) 

SLUE  LINE  Minimum  (1%)  tea  surface  temperoture  (*C)  (1%  of  the 

temperatures  were  equal  to  or  lets  ihqn  the  given  value) 
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Map  -  Sea  surface  temperature 
extremes  (°C) 

The  percentage  of  temperatures  greoter  than  o  given  value  can 
be  obtained  from  the  graph  by  Subtracting  the  cumulative 
frequency  of  thot  volue  from  100%  The  number  of  observations 
and  the  siandord  deviation  ore  bo>ed  on  oil  observations  reporting 
Sy'  seo  surfoce  temperature  The  isogleths  representing  extreme 

condemns  show  the  moxunum  (99%)  and  the  minimum  (1%)  levels 
I  of  seo  surface  temperature  The  vonovs  methods  of  recording  the 

seo  surfoce  temperature  tend  to  decrease  the  reliability  of  the 
individual  volues  Gradients  end  relative  values  of  the  isopleths. 
however,  ore  considered  relioble 
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15  Sea  surface  temperature  extremes 
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Wave  height/direction 


Direction  frequency  I'Op  scale)  Son  represent  percent  frequency  of  »o*»l  from  each  direction 
H«igM  frequency  (bottom  tcolel  Printed  figures  represent  percent  frequency  of  wave  heights 

-  -  r»  .a  >. .. 

-r  - - Wl*  of  all  wove!  were  from  the  N  f 

'i-v.  *  -  -  •  indicates  <  5%  but  >0 

*  , *  ’  *  .  _  ,  -  {J\pf  off  waves  were  from  the  S  with  heights  from  6-7  5 


-Number  of  observations 

-  - 12%  of  the  waves  from  off  directions  hod  heights  2  W  meters 

wave  HEIGHT  INTERVAL 
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Map  -  Wave  height  thresholds 

(nonhazardous  sea  conditions) 

Indetermmote  directions  ore  combined  with  colms  in  the  direction 
scofe  of  the  graph  'they  can  be  distinguished  by  consulting  the 
height  scale)  The  number  of  observations  is  from  all  observations 
reporting  bath  wove  heigtvi  and  directions  The  Kighei  of  the  seo 
wore  or  swell  wove  was  selected  for  summarization  If  the  heights 
were  equol.  the  wove  with  the  longer  period  was  selected  Wove 
height  estimates  ore  very  subiective  and  depend  upon  the 
observer  s  experience  and  the  Size  of  the  ship  from  which  the 
,1.  observation  is  token  Wave  heights  tend  to  be  slightly  underfill 
mated  by  observers  on  transient  ships  A  correction  foctor  of  I  • 
was  suggested  (Hogben  and  lumb  19671  ond  hoi  been  verified  by 
preliminary  work  at  NCC  Doto  in  this  otlos.  however  hove  not 
been  odiusted 
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16  Wave  height  thresholds  (nonhazardous) 
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Wave  height/period 


Marin*  Arta  A 


Marin*  Arta  B 
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Percent  frequency  of  occurrence  of  wove  period  ond  height 

- - -(2/4  of  observed  wovei  hod  o  height  of  1-1  5  i"  atari  „  period 

of  KMt  seconds ) 

e - -  indicates  <  but  >0 

^  —  Number  of  observations 

i  Wgves  ore  selected  on  the  bos>t  of  the  higher  of  tea  ond  swell 

1  when  both  ore  reported  If  both  heights  are  equol.  the  wave  with 

the  longer  period  >i  selected 


BLACK  LINE  Percent  frequency  of  wove  height  >3  5  meters  (>12  lee*! 
BLUE  LINE  Percent  f'equeney  of  wave  height  >6  meters  l>20  feet) 

BLUE  NUMBER  Maximum  observed  wave  height  (meters) 
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Map  •  Wave  height  thresholds 
(hazardous  sea  conditions) 

The  higher  ol  the  sea  wove  or  swell  wave  was  selected  for 
summori ca'ian  If  the  heights  wete  equal,  the  wove  with  the  longer 
penod  wos  selected  Wove  height  estimates  ore  very  subiective 
ond  depend  upon  the  observer  s  experience  ond  the  size  o*  the 
ship  from  which  the  observation  is  token  Wave  heights  tend  to  be 
slightly  underestimated  by  observers  on  tronsient  ship  A  correction 
foe ior  of  I  1  wos  suggested  (Hogben  and  lumb  19671  and  hot  been 
.  verified  by  prelimmory  work  ot  NCC  Data  in  this  olios,  however, 
have  not  been  odiutted 
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17  Wave  height  thresholds  (hazardous) 
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19  Persistence  of  visibility  <2  n.  mi. 
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Legend 


Persistence  of  wind  210  kts. 
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King  Salmon 


November 


Hours  duration  of  events  Days  interval  between  events 

Cumulative  percent  frequency  of  Kours  duration  equol  to  or  less  than 
the  number  of  hours  intersected  by  the  solid  curve 


I  — - (80%  of  (fie  events  hod  a  duration  <216  hours. I 


Cumulative  percent  frequency  of  days  interval  between  events  equal  to 
or  less  than  the  number  of  days  intersected  by  the  broken  curve 

- - (M%  of  (fie  events  were  followed  by  anoAer  event  in  28  days  or  less  1 

The  maximum  volue(s)  of  hours  durotion  and  or  the  days  interval  will 
be  displayed  when  the  graph  limits  are  exceeded 

Outotions  and  intervals  for  o  particular  month  extend  from  the  time 
they  begin  (or  the  First  of  the  month  if  olreody  m  progress)  and  are 
terminated  at  the  actual  ending  time,  regordless  of  who*  month  that 
may  be 

--Number  of  observation* 

Top  and  bottom  scoles  ore  vorioble  to  ollow  for  variations  in  the  dolo 
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20  Persistence  of  wind  2:10  kts. 


403 


Lxgtnd 


Persistence  of  wind  £20  kts. 
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Hours  duration  of  events  Days  interval  between  events 

Cumulative  percent  frequency  of  Sours  duration  equal  to  or  less  than 
the  number  of  hours  intersected  by  the  solid  curve 

■ - W3%  of  the  meets  had  o  duration  hours.) 

Cumulative  percent  frequency  of  days  interval  between  events  equal  to 
or  less  than  the  number  of  days  intersected  by  the  broken  curve 

-  —  —  (MX  of  the  events  were  fallowed  by  onodier  event  m  28  days  or  less.) 

The  nonmum  voluels)  of  hours  durotion  ond  or  the  days  interval  will 
be  displayed  when  th#  groph  limits  ore  exceeded 

Durations  and  intervals  for  o  particular  month  extend  from  the  time 
they  begin  lor  the  fust  of  the  m<.nth  if  aheody  in  progress)  and  are 
terminated  at  the  octual  ending  lime,  regardless  of  what  month  thol 
may  be 

-  Number  of  observations 
Top  and  bottom  scol 


anabU  to  ollow  for  variations  in  the  dato 


21  Persistence  of  wind  ^20  kts. 
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Precipitation/ wind  direction 


Map  ■  Precipitation 


Buhta  Provkieniya 


Percent  frequency  of  Surfoce  wind  observations  from  each  direction 

and  colm  that  were  accompanied  by  precipitation,  subdivided  >nio  liquid  iype 

(including  tree  ring  ram  and  freezing  drizzlel  and  snow 


,,*'1  Percentage  ol  present  weather  observptio 


BLACK  LINE  Percent  frequency  of  observations  reporting  precipitation 


Of  off  the  elements  recorded  in  historical  mount  observations,  precipitation  is  one 
of  those  mosi  subiecl  to  interpretation  error,  from  coding  practices,  observers 
preference  for  certain  present  weather  codes,  ond  other  bioses 


Number  oi  observations 


e  accompanied  by  preapeation.  of  which 


An  asterisk  m  ihe  column  for  a  given  direction  ior  colm)  indicates 
•hat  >n«  percentage  «oi  based  on  tO  30  observations  of  present 
weathe<  and  wind  direction 

0  <e<  ices  boi  when  no  precipitation  was  observed  with  winds 
-m  a  g-ven  direction  :ot  cofm  No  bor  groph  >s  presented  if 
less  ihpn  tO  observations  coniammg  present  weather  were 
■eponea  >0'  0  given  direction  >Or  calm 
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Air  temperature/ wind  direction 


Cumulative  percent  i'eguency  o'  'empetotures  equal 
/  to  or  '«%•.  than  the  temperature  \r>t*< seced  by  the  curve 

70%  o I  all  temperatures  ««•  <J03  ’C  O'  5 50  5  ‘f 
S  Standard  deviotion  o'  temperatures  C 

Mro'  temperature  *0'  eoch  w.nd  direction  eo'm  and  »o*  all  doro 
combined  are  <ep'e»en'ed  by  dots 

-  Wirt*  NW  wusds.  rt*«  mnn  remperotu/e  was  9  4  'C  or  48  9  f 

Indicates  that  the  mean  lemperoture  *or  o  direction  ©'  calm  »ai 
compute©  '13m  10  30  observations 

The  mean  inmpe'o'u'e  <S  Omitted  when  less  than  10  observations 
tgr  a  direction  or  cotm  were  OrOilob'e 


Map  -  Air  temperature  mean  and  thresholds 

btACh  i'.N{  Prnt«  ''ecioe«cv  c* ‘empeia'ore  <0’C  533°f 
RED  kiNE  Mean  o.r  temperature  'C 

BkUE  kINt  fe*:en>  ‘■eaur-’l.  O*  w.na  ch.Vi  lemperoture  <  30VC  <  22-f 

At  lemperoture  readings  recorded  on  transient  ships  .n  worn*  sunn,  weather 
appear  biased  'own'd  n,gh  rempc'C'u'es  apparently  because  o'  improper 
•  nstrumenr  exposure  and  ventiiotion  Despite  the  inoccutocies  the  iarge  scale 
poiierns  o"d  meon  gradients  o>  'he  sopleth  anolyses  ore  relatively  accurate 

The  temperQiu'e  sco1*  Ot  the  groph  may  vary  m  bo’h  'onge  and  class  intervoi 
The  percrnrage  o'  temperature  observations  greo'e'  ’hon  a  given  value  ran  be 

abtomed  t»  subtracting  the  cumulative  percent  Ireguency  0t  rhor  value  i'o"i  >0C‘ 
The  number  o'  otse'vo'ions  ana  the  standard  deviation  ptvs  ihe  plotted  pomti  on 
the  graphs  pie  based  on  those  observations  repotting  both  temperature  o»d  w.nd 
direction  Ine  cumulative  cu've  is  based  on  all  observations  repotting  temperature 
With  O'  w-thOu'  wind  di'ect'pn 
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3  Air  temperature/wind  direction 


Ugand 


Wet  bulb/relative  humidity 


Map  ■  Mean  dew  point  temperature 


Cumulotive  percent  frequency  of  »ci  bulb  temperoiure*  equol 
to  ot  leu  than  the  temperature  intersected  by  the  curve  Itop  sc  ole 

'  Wet  bulb  i*C) 

- 180%  of  ofl  observed  we*  bulb  temperaturei  were  <)25*C  or 

54.5?) 

Cumulative  percent  frequency  of  relotive  humidities  equal  to 
or  last  than  the  humidi'y  interjected  by  'he  curve  Ibottom  icole1 
Relative  humidity  !“•! 

- 150%  of  ofl  o baerved  'efatrve  humickiei  were  5 ^4  * 

100 'Number  of  observations 


BLACK  LINE  Meon  dew  pomt  temperature  :'C' 


The  objervolion  count  of  the  graph  reflects  those  observations  reporting  both  on 
ond  we>  bulb  temperotu'et.  both  are  required  m  computing  the  relative  humidity 
The  percentage  of  observations  of  either  element  greater  ihon  a  given  value  con 
be  obtomed  by  sub*'octing  me  cumulative  percent  frequency  of  that  value  from 
100% 
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Fog/time  and  fog/wind  direction 


Map  ■  Fog 


Buhta  Prorideniya 


in/  r 


BLACK  LINE  Percent  frequency  of  occurrence  of  oil  fog 

BLUE  LINE  Percent  frequency  of  fog  occurring  without  precip'totion 

—  Number  of  observations 

tor  grophj  represent  percent  frequency  of  .. 

Fog  (without  precp.tOt.on)  for  vor.ous  hour  Th*  p*rc#"'  "•«*«•"«  *  of  obs.rvonon,  reporting  log  with  precp.tqt.on  for  o  g.ven 

grouping!  and  »irrd  dtr.cl.or.1  Dolo  or.  boi.d  C°'"'  b*  ‘‘•'•""‘"•d  b,  <or-P»'."g  rh.  drlf.r.rrc.  b«...rr  th.  r.o  ..pi,... 
on  100*’a  for  each  hour  group  and  direction 
category 

—  •  indicates  <  Oi*t  but  >0 

-0  indicates  no  fog  occurred  with  the  wind 
direction 

- - (Data  show  tfiot  lA  of  oil  NW  winds  were 

accompanied  by  Fog  'without  precipitation !  ) 
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6  Fog/time  and  fog/wind  direction 


Cloud  cover/wind  direction 


Map  -  Cloud  amount  thresholds 


Buhta  Provktenry* 


w"  ■"  TcOoJ  Cloud  Amount  1  Cumulative  percent  frequency  of  mdi cated  doud  amount  equof 
Low  Cloud  Amount  I  to  or  loss  fhon  the  amount  intersected  br  the  curve 
CIOw®  AtsOUNT  im  HOHtHJ - Number  of  total  cloud  observotiom 

-  Obtcurationi 

1/7%  of  dl  Med  doud  — omdi  were  <7/l) 

_ (46%  of  dl  low  cM  aeountt  *wv  <2/11 

Low  cloud  amount  Percent  frequency  of  obser 
>4  I  Bl  t  |  ratio™  hom  eoch  direchon  and  calm  .'>al  were  oc 
m>7  1  compomed  by  low  cloud  amounts  >5/8  ond  >7/1 
Low  clouds  ore  clouds  with  bases  <9000  leet 
-(2*%  of  dl  &  emdi  mere  ocoompomed  by  low  daud  moeti 
>3/ *  <md  W%  by  law  does*  Mounts  >7/1) 

-An  aeensk  indicates  that  the  percentoge  n  based  on  10-30  obser¬ 
vations  of  wind  direction,  totol  and  low  cloud  amount  0  replaces 
bar  graph  when  no  law  cloud  amounts  >5/8  were  observed  wth 
0  wind  direction  or  coin  0  or  bor  is  omtled  when  number  of 
observcdont  of  total  and  low  claud  amount  from  o  wind  direchon 
or  cdm  is  lets  than  10 


•LACK  UN£  Percent  frequency  of  tatd  cloud  aeount  <2/8 
8LUE  LINE  Percent  frequency  of  low  cloud  amount  >5/8 


5mce  the  number  of  observations  reporting  low  cloud  amount  is  usuolly  less  than 
that  for  total  cloud  amount,  somewhat  different  somples  may  be  used  to  compute 
the  two  turves  on  the  graph  Thu  may  leod  to  inconsistencies  where  tow  cloud 
amount  oppeort  higher  than  the  totol  cloud  omount  Where  this  occurred  the 
graph  was  adtusted  m  favor  of  the  totol  cloud  by  mobmg  the  curves  coincide 
The  frequency  of  obscured  condtfiont  moy  be  determined  by  subtracting  the 
cumulative  percent  frequency  corresponding  to  8/8  coverage  from  100% 

In  computing  the  bar  graph,  obscurations  ere  considered  os  8  '8  coverage 


December 


7  Cloud  cover/wind  direction 


7  Cloud  amount  thresholds 


Visibility/wind  direction 


Map  -  Visibility  thresholds 


Buht*  Proved* my* 


/  S Cumulative  percent  frequency  of  visibilities  leu  thon  the 
/  *  ymbiley  <Mefi*Cierf  by  the  curve 

/  „  -  - 137%  of  off  «uMhm  retorted  were  <»  nouOod  ml*) 

f  r  The  'able  below  the  graph  indicates  percent  frequency  of 
A.  occurrence  of  visibility  <2  nautical  miles  versus  wind  direction 

y  -  f  -  '  >nd«otei  <  5%  but  >0  0  indicates  that  no  vmbihties  <2 
f  '  ''  /,  nauhcol  miles  were  observed  with  winds  from  a  direction  or  colm 
-  t  '  /  ■  No  percentage  is  given  if  less  thon  10  observations  were  ovailobfe 

^  '  for  visibility  and  wind  direction  An  aster  nk  indicates  that  the 

1  i .  - -  '  ■ — — i— percentage  was  based  on  t0^30  observations  of  visibility  ond 

viSimirr-iN  nautiCai  tuns  . 

f  ^  i  •  I  ,  *  (13%  of  ad  S  winds  were  accompanied  by  vmbdihei  <2  nautical 


BLACK  LINE  Percent  freduency  of  visibilities  >S  nouticoi  miles 
BLUE  LINE  Percent  freQuency  of  visibileies  <2  aouticol  miles 


The  percentage  of  visibility  equal  to  or  greoter  thon  o  given  voiue  con  be 
obtained  from  the  graph  by  subtracting  the  cumulative  percent  frequency  of  thot 
value  from  100%  Visibility  at  sea  is  difficult  to  meosvte  because  of  the  lock  of 
reference  points  Also,  some  observers  seem  to  report  reduced  visibilmes  ot  night 
because  of  darkness,  though  this  tendency  has  abated  in  recent  years  The 
coarseness  oi  the  coding  intervals,  however,  tends  to  minimile  serious  biases  >n  the 
summarized  da'o  Visibilities  greater  than  25  nmi  should  be  interpreted  cautiously 
because  the  earths  curvature  makes  it  impossible  to  see  25  nmi  horizontally  from 
the  bridges  of  most  ships 
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8  Visibility /wind  direction 
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Wind  speed/direction 


Map  ■  Wind  speed  thresholds 


Buhls  Provideniya 


y  'too  stole'  &o'»  represent  percent  frequency  of  winds  observed  bom  eotb 
frequency  bottom  scale)  Printed  figures  represent  percent  frequency  of  wind 
‘lorn  eotb  direction 

-  ~  -------  (4%  fj  at  win<A  were  fro m  the  N  ] 

i°.  1S.OJ*  !°  JjPJjg  •  indicates  c  5%  but  >0 

. _  f  -  ll\  of  a®  wmdt  were  from  the  S  wdh  a  speed  23-27  knots) 

‘  i  '  ■  The  scalar  mean  speed  was  9  4  knots 
,  ,  ’  ,  j  ,  -  Number  of  observations 

■w-  -  -  (1%  of  winds  from  a*  directions  hod  wind  speed  ^48  knots 1 

'  WIND  SPEED  INTERVAL  'KNOTS' 

. '  I  0  3  1  4  6  I  7  )0  I  H  16117  21 |22  27)28  33134  40)4)  47) >461 

-  '  y  ■  -  0  4  7  II  17  22  28  34  41  48' 

y  k  Printed  seal#  on  bottom  of  chon 


fclACK  UNE  Percent  frequency  of  wind  speed  $10  knots  !$12  mphl 
BLUE  LINE  Percent  frequency  of  wind  speed  >34  knots  l>39  mphl 


The  scalar  mean  wind  speed  on  the  groph  >t  bosed  on  the  number  of  observation) 
reporting  a  wind  speed  with  direction  The  sum  of  the  totals  line  provides  the 
cumulative  percent  frequency  of  wind  speed  below  o  selected  threshold  value  in 
the  esample  graph.  71%  of  all  winds  were  less  thon  17  knots  120  mpfv 
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9  Wind  speed/direction 


423 


423 


December  11  Wind  speed/diurnal  variation 
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Low  cloud  ceiling/visibility 


!££•;  fife 
.mi'.!. 

•*>mt 
•  **  %  %  ii  ? 


Percent  I'mimkci  o*  unukaMOiii  occurrence  ol  specified  low 
(loud  ceilings  hundreds  ol  fee*  and  visibilities  nautical  miles. 

I0w  cloud  coiling  heights  ore  estimated  from  the  height  ol  low 
cloud*  Ihi  w Hon  low  cloud  omouM  Nh  n  *5  8 

Otncw'Otions  ore  .ncludod  undor  coiling  0  <1  5 
N  C  I  no  COilmgl  includes  bases  ol  cloud*  >8000  loo*  01  woll  c 

occurrences  ol  < 5  6 

2%  ol  ol  oWnDim  reported  c *w«  >  K»0  but  <2000  loot 
umW.1,  wS>  «s sfaMy  >5  bu*  <»  nowncol  aides  ! 


Number  ol  obierv«.oni 


Map  ■  Low  cloud  ceiling  and 
visibility  thresholds 


BLACK  LINE  Percent  frequency  ol  low  cloud  ceding  >1000  loot  (or  ni 
low  cloud  ceiling)  ond  visibility  >5  nouticol  tniles 
BLUE  LINE  Percent  frequency  of  low  cloud  ceiling  <600  feet  and  t 
visibility  <2  nouticol  miles 
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12  Low  cloud  ceiling/visibility 
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Fog/air-sea  temperature  difference 

amcint  »iiQu<Ncr  o t  mi  occuhinci  or  too  iw,iiio«i 
Alt. HA  HwMiAtUU  QirHHNgt  PQ 

__  —  -  Number  of  objervotiom 

.  . y*  Bori  «how  ike  percentage  ol  obtervotioni  with 

Fog  (without  Precipitation)  for  eoch  Air. Sea 

. ««r. .  lemperalure  difference  category  Plotted 

/  number*  indicate  the  percentage  of  abtervation* 

. . ....  in  each  Air  Seo  temperoture  difference  category 

t,/  ^ _ _ _ -  —  —  (22 7%  of  oil  obtecvofioni  had  Air  Sea 

>'  ^ - .  temperature  difference  of  *1  *C ) 

. . _  __ - (f9%  of  oil  oh*ervohoni  with  Air -Sea  temperoture 

/  i  «  g  I *"  difference  of  •)  *C  »er#  accom ponied  by  Fog 

/  . . B  J  S  B  (without  Precexfohon)  ! 

I  «  o  »'  ^  ]g  |j  J  |  B  ^  a  B  o  V  o--?~  - «  indicate*  <  05%  but  >0 

;l  i  >  i  j"7*"  »  T  »  J  T  i  «  r  t  **'v  .  ,  ,  .  . 

Pete  cooite  imam  ha  aii  w«t«tt  t ham  ha  '  0  mdieote*  no  tog  with  the  Air-Sea  temperoture 
joaj  oes  difference  category 

BLACK  LINE  Mean  tea  »urfoce  temperature  (*C) 


■  70 


Map  •  Mean  sea  surface  temperature 

Seo  turfoce  temperature  if  recorded  frequentfy  m  morine 
observation*.  the  vonoui  method*  of  recording  tend  to  decreote 
the  reliability  of  individual  volui  Deipite  the  maccuraciet.  the 
large  Kale  pottemt  and  mean  gradient*  of  the  itopleth  analyte* 
are  relatively  accurate 


#Unelekleet 


December 


14  Fog/air-sea  temperature  difference 
Mean  sea  surface  temperature 


Sea  surface  temperature 


-U  Number  of  obier *ot*o«i 


Cumulative  percent  frequency  of  seo  lurface  temperatures 
equal  to  or  leu  than  the  temperature  intersected  by  the 


S  Standard  deviation  of  seo  surface  temperatures  IX) 

61ACK  UNC  Maximum  (99%)  sea  surfoce  temper otute  l*C\  0%  of 
the  temperatures  were  greater  than  the  given  value) 

Stiff  LINE  Minimum  0%)  seo  surfoce  temperature  (*C)  (1%  of  the 

temperatures  were  eaual  to  or  less  than  the  given  value) 


Map  -  Sea  surface  temperature 
extremes  (°C) 

The  percentoge  of  temperoturts  greoter  than  o  given  value  con 
be  obtained  from  the  graph  by  subtracting  the  cumulative 
frequency  of  that  value  from  100%  The  number  of  observations 
X  and  the  slondard  deviation  ore  based  on  oil  observations  reporting 
seo  su'foce  temperature  The  isopleths  representing  extreme 
conditions  show  the  maximum  (99%)  and  the  min-mum  (T%)  levels 
ot  tea  surface  temperature  The  various  methods  of  recording  the 
sea  surface  temperature  tend  to  decreote  the  reliability  of  the 
individual  values  Grodients  and  relative  values  of  the  isopleths, 
however,  are  considered  relioble 


Marin*  Area  C 


2  4  M  3  .  .b 


-6  4  2  C  4  t  p  : :  :  x  :  4 

T 


Marina  Area  O 


1  :  3  5  9 


15  Sea  surface  temperature  extremes 
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Wave  height/direction 


Direction  Frequency  (top  scole)  Sort  repretent  percent  frequency  of  «o»ei  from  each  directio 

Height  frequency  (bottom  scole)  Printed  figure!  repretent  percent  frequency  of  wove  heighti 
M  *  observed  from  each  direction 


- -  - - (5%  of  all  irOvet  ■ 


•  froe*  the  S  with  height!  from  6-7  5  meten  I 


Number  of  obtervot'ont 


-  12\  of  the  wove*  from  oft  Erection!  hod  height*  >10  meter*  J 
WAVE  HEIGHT  INTERVAL 

feet  i  Q  2  |  3.6  1  7  ?  13i£i2Q..a£fiJ2i->UJ 
Meter,  lost  11  5  1  2  2  313  3  3)  4  3  3 16  7  3 ' 8  9  31  >IQ  I 
0  I  2  3  4  6  8  10- 

Printed  tcoie  on  bottom  of  chart 


SLACK  LINE  Percent  frequency  of  wove  height  <1  5  meter,  l<5  fee*) 
SLUE  LINE  Percent  frequency  of  wave  height  <2  5  me'ert  f<8  fee'.1 


Mirim  Area  A 


’ 0trt  s  1  ^ 
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Map  *  Wave  height  thresholds 

(nonhazardout  sea  conditions) 

Indeterminate  direction,  ore  combined  with  calm*  m  the  direction 
tcole  of  'he  graph  (they  con  be  distinguished  by  contubmg  the 
height  sCoWl  The  number  of  observations  it  from  aft  observations 
reporting  both  wove  heights  ond  direction.  The  higher  of  the  teo 
wave  or  swell  wove  wot  selected  for  summarization  If  the  heights 
were  equal,  the  wave  with  the  longer  period  wot  selected  Wove 
height  estimate,  ate  very  subjective  ond  depend  upon  the 
observer  I  experience  and  the  me  of  the  ship  from  which  the 
observation  it  taken  Wove  height,  tend  to  be  slightly  underesti¬ 
mated  by  observer,  on  transient  ships  A  correction  foctor  of  1 1 
wot  suggested  jHogben  and  lumb  1967]  ond  hot  been  verified  by 
preliminary  work  at  NCC  Data  m  this  atlas,  however,  have  not 
been  odiutted 
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16  Wave  height  thresholds  (nonhazardout) 


Wave  height/period 


Marine  Area  A 


Marina  Area  B 
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Percent  frequency  of  occurrence  of  » 

- (2%  of 

of  ian 


i»e  period  and  height 
'  of  1-1.5  "eten  and  a  pecod 


- •  indicates  <  5%  but  >0 

,  -  Number  of  observations 

Wa»#>  are  selected  on  the  bout  of  the  higher  of  tea  and  swell 
when  both  ore  reported  if  both  heights  ore  equal,  the  wove  with 
the  longer  period  it  selected 


BLACK  line  Percent  frequency  of  wove  height  >3  5  meters  (>12  feet) 
Slut  IIN£  Percent  frequency  of  wove  height  >6  meters  f>20  feet) 

BLUE  NUMBER  Maximum  observed  wove  height  (meters! 


Map 


Wave  height  thresholds 
(hazardous  sea  conditions) 


Marine  Area  C 


The  higher  of  the  seo  wove  or  swell  wove  wot  selected  for 
summarization  If  the  heights  were  equal,  the  wave  with  the  longer 
period  wos  selected  Wave  height  estimates  are  very  subiective 
and  depend  upon  the  observer  s  experience  ond  the  sue  of  the 
ship  from  which  the  observation  is  token  Wove  heights  tend  to  bi 
slightly  underestimated  by  observers  on  ironsient  ship  A  correction  I 
factor  of  1 1  wos  suggested  (Hogben  ond  Lumb  1967)  and  hat  been  | 
infied  by  preliminary  work  at  NCC  Doto  in  this  atlas,  however, 
tve  no'  been  odiutted 
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L««>nd 


Persistence  of  visibility  <2  n.  mi. 


Hours  duration  of  events  -  Days  interval  between  events 

lest  thon 


Cumulative  percent  frequency  of  hours  duration  equal 
the  number  of  hours  intersected  by  the  solid  curve 


s' *”1  — - i S0%  of  the  events  had  o  duration  <216  hours) 


Cumulative  percent  frequency  of  days  mlervol  between  events  equol  to 
or  less  thon  the  number  of  doys  intersected  by  the  broken  curve 


e  feffowed  by  another  event  m  28  days  or  lees) 


The  moximum  voluels)  of  hours  duration  ond'Or  the  doyt  interval  will 
be  displayed  when  the  graph  limes  ore  exceeded 


Durations  and  intervals  for  a  particular  month  extend  from  the  time 
they  begin  lor  the  first  of  the  month  if  olready  in  progress)  and  ore 
terminated  at  the  aciuol  ending  time,  regardless  of  what  month  that 
may  be 


-  Number  of  observations 
Top  and  bottom  scales  ore  v 


ir table  to  allow  for  variations  in  the  dota 


19  Persistence  of  visibility  <2  n.  mi. 


December 
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December 


20  Ponitonco  of  wind  ^lOkts. 
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Legend 


Persistence  of  wind  220  kts. 


Houm  duroiion  ef  events  Ooys  interval  between  events 

Cumulative  percent  frequency  of  hours  duration  equal  to  or  less  than 
the  number  of  hours  intersected  by  the  sol'd  curve 

—  -  -( 80%  of  the  events  hod  o  duration  <216  hours.; 

Cumulative  percent  frequency  of  days  interval  between  events  equol  >o 
or  less  than  the  number  of  days  intersected  by  the  broken  curve 


---] - (88%  o 


e  fcffowed  by  another  ever*  us  28  days  O'  less-) 


The  moximum  value's)  of  hours  duroiion  o"d  "■  the  doys  interval  will 
be  displayed  when  the  graph  limns  are  exceeded 

Durations  ond  mtervols  for  o  particular  month  extend  from  the  time 
they  begin  (or  the  first  of  the  month  if  already  in  progress)  and  are 
terminated  at  the  octual  ending  time,  regardless  of  what  month  rhot 

-  Number  of  observations 
Top  and  bottom  tcoles  a 


triable  to  oilow  for  variations  in  the  data 
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21  Persistence  of  wind  ^20  kts, 


December 


Lagand 

Annual  maximum  winds  and  wares  for  aalactad  return  periods— Marin#  areas 

Return  periods  for  maximum  sustained  winds  and  for  maximum  significant  and 
extreme  wave  heights  are  presented  in  tabular  form  for  selected  marine  areas. 
Sustained  winds  are  winds  averaged  over  a  period  of  one  minute,  the  significant 
wave  height  is  the  average  height  of  the  h ighest  one  third  of  all  waves  (sea  and 
swell)  in  view,  and  the  extreme  wave  height  is  an  empirical  estimate  of  1.8  times 
the  significant  wave  height.  Estimates  presented  in  the  tables  were  based  primarily 
on  methods  described  by  Thom  (see  References).  For  example,  on  the  jverage  the 
Marine  Area  A  can  expect  annual  maximum  sustained  wind  speed  to  exceed  11C 
knots  once  in  100  years. 


Area  B 


Return  period 

Maximum  tucteined 

Meximum  sign  ficent 

Extreme  wave 

years 

wind-knots 

wave-meters  (feet) 

meters  (feet) 

5 

75 

13.5  (44) 

24.0  (  78) 

10 

81 

15.0  (49) 

27.0  (  89) 

25 

91 

17.5  (58) 

31.5  (104) 

SO 

98 

20.0  (65) 

35.5(117) 

100 

107 

22.5  (73) 

40.0  (131) 

Area  C 

Return  period 

Maximum  sustained 

Maximum  significant 

Extreme  wave- 

years 

wind-knots 

wave-meters  (feet) 

meters  (feet) 

5 

75 

13.0  (43) 

24.0  (  781 

10 

81 

15.0  (49) 

27.0  (  89) 

25 

90 

17.5  (58) 

31.5(104) 

50 

98 

20.0  (65) 

35.5(117) 

100 

106 

22.5  (73) 

40.0  (131) 

Area  D 

Return  period 

Maximum  sustained 

Maximum  significant 

Extreme  wave- 

years 

wind-knots 

wave -meters  (feet) 

meters  (feet) 

5 

74 

13.0  (43) 

24.0(  78) 

10 

81 

15.0  (49) 

27.0  (  88) 

25 

90 

17.5  (57) 

31.5(103) 

50 

98 

20.0  (65) 

35.5  (1 16) 

100 

106 

22.5  (73) 

40.0(131) 

Area  A 


Return  period 

Maximum  sustained 

Maximum  significant 

Extreme  wave- 

years 

wind-knots 

ware-meters  (feet) 

meters  (feet) 

6 

78 

13.5  (46) 

24.5  (  81) 

10 

84 

15.5  (51) 

28.0  (  921 

25 

94 

18.5  (80) 

33.0  (108) 

50 

102 

20.5  (87) 

36.0(121) 

100 

110 

23.0  (76) 

42.5(138) 

22  Annual  maximum  winds  and  waves  for  selected 


Are*  E 

Return  period 

Maximum  sustained 

Maximum  significant 

Extreme  wave- 

yeert 

wind-knots 

wave-meters  (feet) 

meters  (feet) 

5 

74 

13.0  (43) 

23.5  (  77) 

10 

80 

14.6  (48) 

26.6  (  87) 

25 

89 

17.6  (67) 

31.0(102) 

50 

97 

19.5(64) 

36.0(116) 

100 

106 

22.0  (72) 

39.6  (129) 

return  periods-Marine  areas 
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Legend 

Annual  maximum  sustained  winds  for  selected  return  periods 

Values  of  annual  maximum  sustained  wind  speeds  for  selected  return 
periods  in  years  are  presented  in  graphic  and  tabular  form  for  selected 
coastal  stations.  For  example,  on  the  average  Adak  can  expect  annual 
maximum  sustained  wind  speed  to  exceed  82  mph  once  in  100  years. 
Stated  another  way,  the  probability  is  0.99  that  the  maximum  sus¬ 
tained  >vind  will  be  equal  to  or  less  than  82  mph;  the  probability  of 
exceeding  82  mph  in  any  year  is  0.01  (the  return  period  is  the  recipro¬ 
cal  of  the  latter  probability).  This  is  an  estimate  of  the  true  100-year 
return  period  value;  the  probability  is  0.68  that  the  true  100-year 
value  lies  in  the  interval  bounded  by  68  and  99  mph. 
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23  Annual  maximum  sustained  winds  for  selected  return  periods 
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VMtt  l««M  («M) 
UNO  CSTIMTC  (OK) 
L  OHC V  00UM0  <  NPH  > 


50  41  01  10 
40  II  9*  *2 
49  *4  SI  S3 


RETURN  PERIOD— YEARS 

10  25  50  100  200  1  000 

70  44  44  «»  102  04  124  10  137  37  331  43 

43  40  71  10  01.21  90  03  *9  01  124.40 

37  42  42  27  44  41  43  20  43.22  43  44 
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23  Annual  maximum  ouotained  winds  for  selected  return  periods  (cont.) 
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